Annual report, Missouri Agricultural Experiment Station, 1952-53. by University of Missouri. Agricultural Experiment Station
Annual Report 
Missouri Agricultural Experiment Station 
1952-53 
UNIVERSITY OF MISSOURI 
COLLEGE OF AGRIC ULTURE 
AGRICULTURAL 
EXPER IM ENT STATION 
J, H .LONGWELL. DI, .. dDI 
BULLETIN 643 
JANUARY, 1955 
COLUMBIA, MISSOURI 
LETTER OF TRANSMITTAL 
President F. A. Middlebush 
University of Missouri 
Columbia, Missouri 
Sir: 
I am submitting herewith the report of the Agricultural Experiment Station 
for the year ending June 30,1953. This report is submitted in accordance with 
the Federal law requiring such a report, a copy of which is to be submitted to 
the Governor of the State and to the Secretary of the Treasury of the United 
States. 
Respectfully submitted 
J. H. Longwell, Director 
Missouri Agricultural Experiment Station 
TABLE OF CONTENTS 
Agricultural Chemistry . . . . . . . . . . . . . . . . . . . . . . .. 3 
Agricultural Economics . . . . . . . . . . . . . . . . . . . . . . .. 6 
Agricultural Engineering . . . . .. . . ....... .. ..... 10 
Animal Husbandry . ....... . .. ..... ...... .... . 15 
Botany .. ... ... . . .... .. , . ... .. .......... ..... 23 
Dairy Husbandry ................ . .... . ... . .. . 25 
Entomology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
Field Crops ............ ...... .. . ..... .. .. . ... 33 
Forestry ..... . . .. . . ... . .. ...... .. . . . ... . . . . .. 38 
Home Economics ... . . ... .. .. .. ... .. .... . . ... 41 
Horticul ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 
Poultry Husbandry . .. . . . . . .... .. ........ . ... . 49 
Rural Sociology ... ... . ....... .. .. .. ....... . . . 51 
Soils . . ....... . . ...... . ...... . . .. ... . . .. . .. .. 52 
Veterinary Medicine . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Service Projects . .... .. . .. ...... . ... .. ..... . . . 61 
Publications ... . . . ... . .... .... ... . ... . . .... .. 62 
Research Grants ...... . . .. .. . . . . . . . . . . . . . ..... 66 
Financial Statement ................. . .... .. .. 67 
Changes in Staff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
Annual Report 
1952-53 
MISSOURI AGRICULTURAL EXPERIMENT STATION 
As the number of farm families continues to decline and the nation's population to increase, 
the United States remains a land of plenty. The chief factor in making this possible is increased 
efficiency through application of research findings to production and to the control of parasites 
and diseases. The following chapters report the progress and contributions made by departments 
of the University of Missouri College of Agriculture in the field of research during the 1952-53 
fiscal year. 
Despite a drouth that enveloped more than one-half the state during the 1952 season many 
farmers in the center of this area produced record crops through the use of recommended practices. 
These practices were fruits of past research by the College of Agriculture. Bighty to 90 bushel 
corn yields were common in the drouth area and a few 100 bushel yields were reported. 
Only a few years ago, such a drouth as that of 1952 would have been disastrous. But 
emergency hay and pasture, thousands of temporary silos utilizing grass silage, well fertilized 
corn, deep ponds, and in some cases, irrigation, kept Missouri farmers producing. Thus, research 
findings, passed on to farmers through the Extension Service of the College of Agriculture, 
clearly demonstrated their value in the past year. 
AGRICULTURAL CHEMISTRY 
A. G. Hogan, Chairman 
Unrecognized Nutrients Required by Poultry 
(A. G. Hogan, A. W. Weitlake). A comparison of a ra-
tion containing alpha protein (an isolated soybean 
protein) and a ration containing a combination of 
casein and gelatin showed the two rations to be of 
equal value for growing chicks when both were sup-
plemented with methionine plus all known vitamins 
required for the chick. The alpha protein contained 
approximately 1 percent sulfite as sulfur dioxide 
which caused rapid destruction of thiamine when the 
ration was stored at 30° C. Sulfite, and alpha protein 
containing sulfite, appeared to accelerate the oxida-
tion of unsaturated fats. 
Several laboratories have reported that the chick 
requires an unrecognized vitamin, but the evidence 
has not been' conclusive. It is possible that the im-
provement attributed to an unrecognized vitamin was 
due to a larger quantity or a better distribution of cer-
tain important amino acids. Studies were initiated to 
determine the effects of creatine, arginine, glycine, 
and methionine on the growth rate of chicks, when 
casein was the source of protein. When all four of 
these amino acids were added to the ration, the growth 
rate of the chicks was excellent and the variability in 
growth rate was reduced markedly. When glycine was 
omitted, the growth rate was retarded and the vari-
ability in size among the chicks increased. Arginine 
and creatine proved physiologically equivalent. When 
a ration contained the optimum amounts of arginine, 
there was no improvement from the addition of crea-
tine. 
Liver protein was then added as a source of un-
recognized nutrients. Casein had been the source of 
protein in all basal rations used in this study. When 
the liver protein was added, it gave a small but defi-
nite increase in rate of growth. However, there was a 
much greater acceleration when arginine, glycine, and 
methionine were added. This is offered as evidence 
that the acceleration in growth is due to an improved 
distribution of the amino acids rather than to hypo-
thetical unrecognized vitamins. 
When it became apparent that the maximum rate 
of growth could not be obtained on a ration that con-
tained casein and gelatin as the only sources of pro-
tein, an attempt was made to find a protein which 
would sustain the maximum rate of growth. Casein, 
lactalbumin, alphaprotein, and soybean oil meal were 
compared as sources of protein for basal chick rations. 
When lactalbumin replaced the casein there was no 
improvement in growth rate. When methionine was 
added to the alpha-protein ration the chicks grew at 
about the same rate as those receiving the casein ra-
tion. The results indicated that the soybean oil meal 
was superior to casein in biological value. 
The results revealed a discrepancy between the 
commonly recommended percentages of sulfur con-
taining amino acids (0.9 percent) and the amount of 
these amino acids required for the optimum growth 
rate (1.2 percent). Since soybean oil meal is the chief 
source of protein in poultry and swine rations, the 
amount of sulfur containing amino acids required 
for maximum growth is extremely important. It also 
is important to know where sulfur containing amino 
acids can be obtained to supplement the deficient soy-
bean oil meal. The next spectacular improvement in 
poultry rations could come through improvement in 
the amino acid supply. 
There was evidence that lactalbumin was deficient 
in some amino acids, other than arginine, glycine, or 
methionine. 
(Project 10) 
Unrecognized Vitamins Required by Herb-
ivora (A . G. Hogan, H. S. Bull). A concentrate of vita-
min BI 2 was compared with a crystalline preparation 
of this vitamin to determine whether the concentrate 
contained unrecognized vitamins. The animals which 
consumed the ration containing crystalline vitamin 
BI 2 grew more rapidly than those receiving the con-
centrate and had a superior reproductive record. The 
number of young born dead was lower and the per-
centage weaned was higher. 
Alpha-protein was studied as the source of pro-
tein in a synthetic diet for guinea pigs. There was 
considerable evidence that the alpha-protein prepared 
from soybeans and soybean oil might have unique 
nutritional properties; however, these studies must 
be repeated before reaching conclusions. Glucuronic 
acid, a constitutent of certain animal and plant tissues , 
was studied ro determine its value as a constituent in 
rations for guinea pigs. There was little, if any, evi-
dence that this constituent improved the ration. 
Wheat germ and linseed oil meal were examined 
for their biological activity. Both of these food stuffs 
proved valuable additions to the guinea pig diet. It 
is thought that both may offer considerable promise 
as sources of material from which active biological 
fractions (unknown) may be obtained. 
(Project 11) 
Nutrients Required During the Reproduc-
tive Cycle by the Rat (A . G. Hogan, B. L. O'Dell, R. 
B. Grainger,). H. Bruemmer). Earlier work at the Mis-
souri Agricultural Experiment Station has shown that 
a deficiency of riboflavin, folic acid, or vitamin BI 2 in 
the maternal diet in rats results in a high percentage 
of congenital abnormalities among the newborn off-
spring. The defects that occurred most frequently were 
hydrocephalus, missing or deformed eyes, and varied 
skeletal defects. A deficiency of vitamin BI2 was most 
important from a practical standpoint. Animals fed 
vitamin BI 2 deficient rations produced the highest 
incidence of abnormalities. 
In this test rations employing four sources of pro-
tein were used: (1) soybean oil meal, (2) casein, (3) 
corn and wheat gluten, and (4) alpha-protein. 
The offspring produced by dams receiving the 
corn-wheat gluten rations displayed a wide variety of 
abnormalities. All casein rations except those deficient 
in folic acid prevented hydrocephalus, but bone ab-
normalities were present. The soybean oil meal type 
rations which contained no animal protein gave typ-
ical vitamin BI 2 deficiency symptoms. The alpha-pro-
tein rations produced skeletal abnormalities except 
when vitamin BI 2 supplements were added to the ra-
tion. The addition of vitamin BI2 prevented hydro-
cephalus in all cases. 
Aureomycin when added ro the ration at the rate 
of 5 milligrams per 100 grams of ration prevented 
hydrocephalus; penicillin was less effective, and chlo-
romycetin was ineffective. Dehydrated pork at 5 per-
cent, dried milk at 5 percent, and dried egg yolk at 
2 percent of the diet, when added to a soybean meal 
ration, virtually prevented congenital defects. Crystal-
line vitamin BI 2 at 0 .1 microgram per 100 grams of 
ration was approximately the minimum dose for pro-
tection against congenital defects .. 
The Sprague-Dawley strain of rats produced no 
hydrocephalic offspring under conditions that gave a 
high incidence of hydrocephalus in the Texas A & M 
strain of rats. The Sprague-Dawley rats failed to re-
produce when depleted of vitamin B12. The tissues 
of adult rats when depleted of vitamin B12, contained 
less than one-twentieth as much of the vitamin as 
normal. 
There is a tendency for the offspring from vita-
min BI 2 deficient dams to learn a maze more slowly 
than stock controls. 
The brain tissue of vitamin BI2 deficient newborn 
rats contained more cells and more desoxypentose 
nucleic acid and less pentose nucleic acid per gram 
than normal offsprings. When vitamin BI2 depleted 
dams were fed a corn-wheat gluten ration they prod-
uced a high incidence of congenitally deformed off-
spring. The addition of vitamin BI2 prevented hydro-
cephalus and decreased bone abnormalities; riboflavin 
alone made no improvement. 
A high calcium:phosphorus ratio in the maternal 
diet increased the occurrence of bone abnormalities 
in unsupplemented rations. 
Supplementing the casein type rations with the 
known vitamins failed to prevent bone abnormalities 
but a supplement of soybean oil meal proved effective. 
The administration of the dye, butter yellow, to 
stock rats increased the incidence of abnormalities 
slightly but other stress agents such as amaranth, 
phenylhydrazine, and cortisone were ineffective. 
(Project 32) 
Conservation of Nutritive Value of Foods 
(Laura M. Flynn, Osman Kocturk). Agricultural Chem-
istry, Field Crops and Horticultural sta.ff workers co-
operated in this study. 
Feedi?g experiments revealed that low-protein 
corn and hlgh-protein corn were deficient in lysine and 
trypto~hane; lysine appeared to be the first limiting 
factor m both types of corn. Markedly improved 
growth resulted from adding niacin to high protein 
corn which had been supplemented with lysine only. 
When both tryptophane and lysine were added to the 
high protein corn ration, however, the addition of 
niacin failed to give additional gain. The extra nitro-
gen in high protein corn enabled rats to make more 
efficient gains. The test showed that corn protein, al-
t~o~gh supplemented with tryptophane, lysine, and 
maCln, was markedly inferior to the protein of casein 
for growth of the rat. 
As the percentage of protein in corn increases, 
the fraction of zein, a lysine and tryptophane deficient 
protein, increases. In other words, as the quantity of 
protein in corn increases, the quality decreases. When 
equal amounts of soybean oil meal were added to the 
rations, however, the rats receiving the highcprotein 
corn grew more rapidly than those receiving the low-
protein corn. 
The chemical assays for total sulfur and its dis-
tribution as sulfate, cystine, and methionine sulfur 
revealed that high protein corn contained more total 
sulfur than did low protein corn. However, the per-
centage of sulfur in corn protein decreased as the per-
centage of protein increased. 
An attempt was made to correlate the chemical 
ass~ys wit.h b~ological assays for the sulfur containing 
ammo aClds 1n corn. A comparison of the chemical 
and biological assays revealed that the chemical meth-
od gave dependable results and that the published 
data on the amounts of cystine and methionine in corn 
were too low. Data substantiating this belief are pre-
sented below. 
Total 
Sample sulfur Cystine Methionine 
mg.% mg.% mg.% 
High-protein corn 195 364 453 
Protein of high-
protein corn 1226 2295 2857 
Low-protein corn 134 257 306 
Protein of low-
protein corn 1855 3550 4225 
The Bibb lettuce contained more protein, fat, and 
p 2 0 5 than the varieties of lettuce most commonly 
grown. 
(Project 33) 
The Relation of Nutrition to the Occurrence 
of Arthritic-like Syndrome in Experimental Ani-
mals (A. G. Hogan, W. B. House). It had been ob-
served previously that guinea pigs which received 
gum arabic in their rnions gained rapidly and develop-
ed fewer stiff wrists and sore joints than guinea pigs 
not receiving gum arabic. Therefore, an attempt was 
made to study the nutritional properties of fractions of 
gum arabic. The physiological results obtained from 
feeding these gum a:rabic fractions to guinea pigs show-
ed sufficient promise to justify more intensive study. 
Dried yeast, whey, calcium-gluconate, dried liver, 
and grass juice were added to the basal ration to de-
termine whether they contained nutritional factors 
that might be absent from the basal diet. None of the 
substances, however. markedly accelerated or reduced 
the occurrence of wrist stiffness or wrist soreness. 
Physiological properties of cortisone in guinea 
pig diets were investigated, but the substance failed ro 
prevent the undesirable effects of an excessive amount 
of dietary phosphorus. 
A development of deposits of calcium phosphate 
when the basal experimental diet was used suggested 
that the abnormality might be due to an undesirable 
a.cid-base balance in the animal diet. When ammo-
nium c10ride or calcium cloride was added to the base 
diet to make it an acid ration. the results were disas-
trou~. The rate of gain was dec~eased and the mortality 
rate mcreased. The data revealed that only rations that 
were bas~c. in reaction were suitable for guinea pigs. 
Addltlon of detergents to the basal diet proved of 
no value, in some cases it was harmful. 
(Project 53) 
Spectrographic Service (E. E. Pickett, Myles 
Grabau, and Leonard Karoll). This project, essentially, 
is a service project which included the following serv-
ices during 1953. 
Services 
Experiment Station 
Non-Experiment Station Samples 
within the University 
Non-Experiment Station Samples 
outside the University 
Total 
(Project76) 
Number of Number of 
Samples Determinations 
503 1,607 
433 475 
11 16 
947 2,098 
Chemical Analytical Services (c. W. Gehrke, 
E. W. Cowan, Harold Affsprung,J. M. Baker, Marvin 
Burnett, H. N. Fukui, Cecil Goberdhan, George Luethge, 
W. R. Smith, Joseph Vandepopuliere, Alan Gelberg, 
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Edward Martin, Harry Sawyer). Chemical analyses 
made for projects and departments of the College of 
Agriculture and its cooperators throughout Missouri 
reached a total of 23,794 individual determinations. 
More than one-third of these (11,462) were made in 
carrying out the provisions of the Missouri Fertilizer 
Control Law. In all 6,160 separate samples were chem-
ically analyzed. 
The following is a summary of the samples of ma-
terials analyzed and the number of analyses made. 
Number of Number of 
Samples Analyses 
Fertilizer Control Samples 2,145 11,462 
Collaborative Analyses for 
Association of Official 
Agricultural Chemist 7 50 
Samples from College 
Research Projects 1,542 11,980 
Agricultural Extension Service 95 265 
Limestone Samples for 
Production and Marketing 
Administration 2,265 4,530 
Miscellaneous Samples for 
People of Missouri 106 507 
Total 61160 28,794 
(Project 132) 
The Relation of the Ionic Concentration to 
the Stability of Evaporated Milk (c. W. Gehrke, 
H. E. Affsprung,J. M. Baker). In this study, complete 
characterization data were determined for cation and 
anion exchange resin membrane electrodes. A series 
of potential measurements on raw milk were made by 
cation resin membranes. The cationic and anionic ratio 
of stable raw milk was found to average l.46 to l. Very 
little change in the activity ratio was observed after 
heating for 15 minutes at 1200 C. Definite pH changes 
occur.red at this temperature, however. indicating that 
some exchange of ions must have taken place due to 
temperature. The data indicated that one-third of the 
total calcium of milk is in the ionic and dissolved com-
plex form. A resin contact time method was developed 
for determining phase equilibria in milk and processed 
milks. 
(Project 148) 
AGRICULTURAL ECONOMICS 
O. R. JOHNSON, Chairman 
Land Use Investigations (Frank Miller). Goals 
for Wildlife Development-A high demand for hunting 
and fishing licenses continues. This demand has re-
vealed a need for positive programs of wild life devel-
opment. Studies on the survival of foundation stock 
throughout Missouri have revealed that each species 
has rather definite food and habitat requirements. 
Small acreages devoted to cover plants can make pas-
tures and crop land productive of game animals. Farm 
ponds can be used for fish production as well as to pro-
vide water for livestock and to control erosion. By this 
means. a satisfactory wildlife program can be devel-
oped to meet the growing need for outdoor recreation 
through hunting and fishing. 
A tendency to exclude hunters from private land 
has made a change in past procedures desirable in areas 
where farm game such as qU:ilil and rabbits is plentiful. 
Farmers can be encouraged to provide feed and cover 
for such wild game and to use it as a saleable product. 
Some standard charge for a day's hunting on the farm 
might be made. By this procedure wildlife would be-
come a saleable crop to be grown, protected, and har-
vested, rather than utilized as a by-product of the land. 
as has been the procedure in the past. The annual yield 
would be increased due to improved habitat and in-
creased feed supply for the animals. 
It h:ils been estimated that hunters and fishermen 
spend in excess of $66 million each year in pursuit of 
game and fish. Merchants who sell hunting and fishing 
equipment, restaurants, and hunting lodge owners, 
guides, and many other groups have benefited from 
these annual expenditures. 
Trends in Land Use- There has been no material 
ch:ilnge in the acreage of land in Missouri farms. The 
total acreage used for crops has remained almost con-
stant during the last quarter century but pronounced 
shifts have been made in the types of crops grown. 
The corn acreage has declined, while the soybean acre-
age has increased. Brome, ladino. and other improved 
crops have improved hay yields and carrying capacity 
in pastures. The evidence also indicates excellent pos-
sibilities for increasing production of all major crops 
through the use of fertilizers according to soil test, im-
proved varieties of crops, drainage, :ilnd other water 
control measures. 
( Project 14) 
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The Influence of Farm Handling and Market-
ing Processes on Egg Quality (john D. Miller, 
Johnnie B. Kimmons, Robert Hurst). This study was an 
attempt to analyze the quality of eggs at the retail level 
under different systems of marketing. It was based on 
a sample of stores in six Missouri cities. The effect on 
quality of two distinct marketing systems was deter-
mined. One system was thn of direct sale of eggs to 
retailers by producers; the other was that of utilizing 
a buying station for collection, grading and processing, 
then sending them to the retailer or to a wholesale 
distributor and finally to a retailer. It was found that 
the graded eggs at the ret~illevel , when not far from 
the grading station (measured by time) , were of better 
quality than the eggs that had not been graded. As the 
distance from the grading station increased the quality 
of the graded product decreased relative to the quality 
of the ungraded egg. 
In medium sized towns in the sample, the two 
systems of marketing overlapped in such a manner 
that the graded and ungraded eggs were equal in 
quality. 
(Project 60) 
The Assessment of Farm Property for Tax 
Purposes (Frank Miller). Data collected in this study 
revealed that assessed valuations are not closely re-
lated to the productivity of the land. The tendency is 
to assess all farms in the community at approximately 
the same value per acre. Five basic forms of inequity 
in the assessment of Missouri property existed: 
1. Unequal assessment within a county or town-
ship in relation to the true value of the property. 
2. Unequal assessment between counties caused 
by failure to maintain a constant relationship between 
assessed value and true or market value. 
3. Unequal assessment between real estate and 
personal property. 
4. Unequal assessment betv.:een rural and urban 
real estate. 
5. Omission of part of the property owned by one 
tax payer and fuller enumeration of the holdings of an-
other. 
Unequal assessments between counties were ap-
parent in all of the years for which data were examined 
and no effective system of intercounty equalization 
existed in Missouri. 
An analysis of assessment-sales data revealed that 
the average assessed valuation of farm land was signifi-
cantly higher than town real estate. 
Two factors favored low assessment of personal 
property. One was incomplete enumeration; the other 
was low valuations of the items listed. There was good 
evidence to support the conclusion that enumeration 
of household goods, farm machinery, fixtures in busi-
ness houses, stocks of merchandise, and livestock was 
incomplete. The values assigned to each item listed 
were not in line with either the market value or the 
COSt, less reasonable depreciation for the item. 
An analysis of the data on the different types of 
property led to the conclusion that equality did not 
exist in the property tax of Missouri. Inequality of 
assessments was found in every test. 
(Project 61) 
Cotton Marketing in Missouri U. W. McKinsey, 
F. G. Anderson). Although grown on a relatively small 
, acreage, cotton is one of Missouri's most important 
cash crops. Prior to 1950 the annual cash income from 
cotton was greater than that from any other field crop. 
Missouri currently ranks twelfth among the leading 
cotton producing states. During the decade 1940-49, 
Missouri had an average per acre yield of 424 pounds 
of lint. This high yield of 424 pounds of lint per acre 
enabled Missouri to rank number 1 in yield per acre 
among the non-irrigated cotton producing areas of the 
world. 
The per acre gross value of cotton exceeded the 
value of any other major field crop during the period 
1940-49. Cotton was produced on small acreages on 
most farms. Most frequently , the grower did not own 
the land on which he grew cotton. 
Production was practic:uly on a one variety basis 
and two varieties accounted for 88 percent of the state's 
cotton acreage. Most growers planted cotton seed of 
high quality. Only 4.7 percent of the seed was more 
than two years from the breeder. 
The greater portion of the seed was obtained from 
ginners, with a sm:;l,ll amount being obtained from 
breeders, neighbors, and home grown seed. Not only 
did growers obtain seed cotton from the ginners ; they 
also followed the leadership of gin operators in most 
other phases of cotton production and marketing. Of 
the producers interviewed 70 percent used credit in 
producing and marketing their cotton crop. Ginners 
furnished 41 percent of the growers with credit. Eight 
percent of the growers borrowed from banks. In gener-
al, cotton growers with small acreages borrowed from 
ginners while those with large acreages borrowed from 
banks; those with very large acreages patronized both 
ginners and commercial banks. 
Prior to selling cotton, most growers interviewed 
only the buyer to whom they sold their cotton. Obli-
gations to the buyer and customer were the most im-
portant factors determining the selection of the buyer. 
Most growers had little quality information with 
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which to guide the sale of their crop. Few farmers took 
advant~ge of the United States Department of Agri-
culture free classification service as an aid in marketing 
their cotton crop. Growers most often sold their crop 
to the local gin operator immediately after ginning. 
The cotton wag sold without reference to quality and . 
generally speaking, all farmers selling cotton to the 
S;J.me buyer on the same day received the same price 
per pound for lint. 
In 1949, gin operators handled approximately 98 
percent of the producers mar;ketings. Approximately 
20 percent of the cotton was sold direct to mill mar-
kets and 72.5 percent was sold through brokers at dis-
tant markets. Unknown buyers received 68 percent of 
the state's cotton crop. 
(Project 65) 
An Economic Study of the Marketing and 
Storage Facilities for Grain in Missouri U. W. Mc-
Kinsey). Although the total number of acres of some 
grain crops has decreased during recent years, the total 
production has increased due to better farming meth-
ods, new technology, and the use of commercial fer-
tilizers. During the past 25 years, grain yields per acre 
have more than doubled in many areas of the state. 
Also, with development of hard surfaced roads, bigger 
and better trucks , and improved communication sys-
tems, marketing techniques have changed. 
The country elevator of today serves essentially 
the same purpose it did 50 years ago. It is a concentra-
tion point for farmers to sell their grain in any amount. 
But market channels beyond the elevator have 
changed markedly. New varieties of grain have been 
developed; new uses for grain and grain products have 
been discovered. From a relatively unknown crop in 
1930, soybeans have become the state's number one 
cash crop, being grown on approximately two million 
acres. 
The part that country elevators play in the receipt , 
storage, and processing of Missouri grains was the 
central point of this study. An attempt was made to 
evaluate the handling facilities at country elevators to 
. determine what, if any, additional facilities were need-
ed for proper handling of grain, and if possible, deter-
mine improved methods for handling grain. The trade 
territories of country elevators have expanded greatly 
in the past 25 years. They now receive grain from as 
far as 50 miles or more ; there was competition and 
overlapping of trade territories. Many elevators depend 
upon services such as the sale of seed, feed, fertilizer. 
and farm machinery for a large part of their net in-
come. Only 54 percent of the net profit from 100 
elevators surveyed was derived from handling grain; 
the other 46 percent was obtained from the comple-
mentary services offered. 
Many elevators were not adequately equipped to 
handle grain economically. Approximately 18 percent 
had no hoist or drag with which to remove grain from 
trucks. Most of the elevators had an overhead cable 
type hoist which was electrically operated. 
Considerable variation was observed in emphasis 
placed upon the grading of grain at country elevators. 
Farmers producing grain should be paid according to 
the quality of their product. A minimum of adequate 
equipment for testing grain included a moisture tester, 
dockage screens, weight tester , and a grain probe. At 
times these facilities were inadequate. 
The average storage capacity at country elevators 
surveyed was approximately 50 thousand bushels. 
Approximately 20 percent of the grain received 
at country elevators was sold locally as feed or seed. 
The remaining 80 percent was marketed through 
terminal markets. 
( Project 104) 
Community Improvement in the Use of Eco-
nomic Resources (Frank Miller, R. S. Maness). The 
purpose of this study was to get producers and han-
dlers of farm products to work together in developing 
the agricultural resources of specific communities in 
the state. Most of the farm commodities are produced 
by small operators. The volume in many communities 
is too low to keep essential grading and packing facil-
ities in continuous or full seasonal use. The result is 
high handling and processing costs and low returns 
to growers. If farmer and processors would work to-
gether, procurement and processing costs could be 
kept low and returns to the producer would be higher 
than if no concerted effort were made. 
The Agricultural Committee of the Joplin Cham-
ber of Commerce cooperated in ·a series of meetings 
designed to help operators of small farms set up enter-
prises in which they.were particularly interested. Most 
of the units varied from less than an acre to 40 acres 
in size. Many of the people who lived on such units 
near the city depended upon off-farm work for sup-
plemental income. By survey, 35 percent of the op-
erators were interested in some type of poultry enter-
prise; 19 percent were interested in dairy enterprise; 
19 percent in a beef cattle and hog enterprise, and 16 
percent in small fruits and vegetables. The remaining 
11 percent expressed no special interest in farm enter-
prises to supplement their incomes. 
(Project 111) 
Farm Business Analysis for 1952 (R. C. Suter, 
J. E. Dillion). A total of 44 farm business records for 
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1951 were obtained from central Missouri farmers. 
Several of these were from off-type farms and several 
were incomplete; therefore, only 37 records were an-
alyzed. Farms studied averaged 326 acres, $35,500 total 
farm capital, 352 man work units, 18 litters of pigs, 
17 beef cows, 44 bushels of corn produced per acre. 
21 bushels of soybeans produced per acre, 7 pigs per 
litter, 91 percent calf crop, 251 work units per man, 
and $5,591 for total farm income. 
(Project 112) 
Obstacles to Soil Conservation (Frank Miller). 
Lack of funds appeared to be one of the most im-
portant obstacles to rapid adoption of conservation 
practices. At least two general procedures have been 
followed to combat lack of funds. First, since erosion 
can be controlled by one or more of several measures, 
the least expensive one and the one bringing quick 
returns-use of fertilizer-has been recommended at the 
start of a conservation development program and the 
time required to complete the work has been extended 
over a period of years. This method will permit many 
farm operators to work out conservation programs 
which can be financed out of current income. For op-
erators who borrow a change in lending procedures 
appears desirable. Funds for conservation are not need-
ed for as long a time as a 33 year Federal Land Bank 
mortgage but they are needed for a longer period of 
time than the three-year limit on Production Credit 
loans. 
Other important obstacles to widespread use of 
conservation measures that were revealed in this study 
were: (1) Reluctance of farm operators to change from 
old to new methods of farming or insufficient skill on 
the part of the operator to layout conservation aids, 
such as terraces, and lack of accurate information on 
costs and benefits. (2) Organization problems on small 
farms, where intensive crops must be used to keep the 
family labor force gainfully employed. (3) Land hold-
ing and rental procedures that restrict the interest of 
either owners or renters to periods which are shorter 
than the time required to carry out a conservation 
plan, or to receive benefits equaling the cost of the 
necessary improvements. (4) The time lag between 
outlays for conservation work and returns from such 
expenditures. (5) A desire of farm owners and opera-
tors to emphasize current incomes through cash crops. 
(6) The uncertainty of future prices and weather con-
ditions. 
(Project 137) 
Father-Son Business Agreements (R. C. Suter). 
As a result of this study, five different methods for 
sharing income between fathers and sons have been 
formulated. (1) Regular wages plus a bonus or share 
of the profits. (2) A father-son agreement set up on a 
landlord-tenant basis. (3) Sl;taring income in propor-
tion to the total contributions. (4) Dividing profit 
equally after allowing a fair reward for all contribu-
tions. (5) Sharing returns in proportion to the labor 
and management contributed. Missouri Agricultural 
Experiment Station Bulletin 624 describes these agree-
ments in detail. 
(Project 162) 
Acceptability of Pre-Packaged Meats Among 
Household Consumers U C. Grady,jr., D. E. Brady, 
Starley Hunter, Fred Lasley). In this beef consumer pre-
ference study a total of 91 individuals from Columbia, 
Missouri, were asked to participate. They were given 
a chance to select either ribs teaks or ribroasts from a 
display of prime, choice, good and commercial grades 
of beef. Each grade was sold at the same price to re-
move as much of the price factor as possible, and each 
selection was made without aid of any kind. 
The income of the 91 individuals ranged from 
$100 per month to more than $500 per month. The 
individuals made selections from all grades of steaks 
and roasts and no definite selection pattern in relation 
to income was followed. A total of 147 steaks and 150 
roasts were selected. Of the 4 grades of steaks and 
roasts available a preference was shown for commer-
cial steaks and good roasts. 
Numerous reasons were given for the selections 
made, but the following were mentioned most often: 
marbling, size, thickness, appearance, amount of fat, 
color of both fat and lean, proportion of fat to lean, 
texture, quantity of bone, size of bone, and little waste. 
When cooperators were asked to state which 
grade they thought they had purchased, few gave any 
standard grade names in reply. When grades actually 
chosen were checked against what customers thought 
they had purchased, it was found that no cooperators 
thought that they had purchased commercial grade 
beef. These answers indicated that the cooperators 
knew what qualities of meat they wanted, but they 
did not know how to recognize these qualities when 
buying. A follow-up survey showed that a majority 
of the cooperators were satisfied with their purchases. 
The grade from which the greatest amount of dissat-
isfaction was reported was commercial. The major 
reasons given for dissatisfaction were that prime and 
choice were too fat and good and commercial were too 
tough. 
(Project 163) 
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Methods and Equipment for Servicing Farm 
Machinery and Study of New Machines and 
Practices (c. L. Day,). S. McKibben , M . B. Cannon, 
M. M. Jones, D. E. Brooker,). H. Johnson, F.). Steffan, 
.J. E. Comfort, C. W. Gehrke). Two differenr types of 
fertilizer depositors, one the convenrional split-boot 
type and the other of the type wh ich places a single 
brand of fertilizer to one side and below the seed, were 
tested on. corn planters. Fertilizer rates of 150,250, 
and 350 pounds per acre were used. No sign ifi ant 
differences were observed in germination or in yie lds 
ob tain ed from pl ots seeded with p lanters usi ng the 
twO types of depositors. Early growth, however, was 
sign ifi cantly greater on plots planted with the spli t-
boot type of depositor. 
In a study of the efficiency of use of liquid petro-
leum-gas (LP-Gas), it was found that LP-Gas could 
be used to advantage when tractors were properly 
eq uipped and where farm operations were large 
enough to require a large annual fue l consumption. 
In a study designed to determine the operating 
COStS of some of the existing types of electrical auto-
matic li vestock waterers, it was found that waterers 
normally used from 1 to 3 kilowatt hours per day dur-
in g winter months. For most economical operations 
th e thermostat should be set at, or below the tem-
perature of the suppl y water, if this setting will main-
tain ice-free water at all times. 
Frosted immature ear corn was dried from 36 to 15 per-
cent moi tur with this equipment at an electrical co t of 
3 ceot per bu bel. The shelters on these lOoO-busheJ bin 
house the ventilating quipment. Meters for ea.ch installa-
tion are in the box mounted on the pole. 
Practical Methods and Equipment Used in Rotation 
of Small Grain Following Corn - No significa nt differ-
ences in yield were observed as a result of the different 
ti llage practices used in preparing seedbeds for wheat 
following corn. 
Grain Drying - A propeller fan, drive n by a 2 
ho rsepower elect ri cal m otor, both m o unted in a 
movable shelter, was used to furnish venti latin g air 
for drying grain in a 1,000-b ushel, round, metal bin 
equipped with a duct sys tem. Two such units were in 
the study. In all instances, drying was accomplished 
without deterioration during the drying period. Elec-
trical costs for drying corn amounted to about 3 cents 
per bushel when natural air was used for drying. W ith 
drying equipment avai lable, corn can be removed from 
the field in early fall and stored successfu ll y. The tests 
showed that natural air ventilat ion can be used to dry 
grain, provided continuous vent ilat ion is employed 
while the grain has a high moisture content. Immature 
corn which ordinarily has to be fed immediately after 
pick ing can be stored successfully. 
Fertilization or Permanent Pastures - A ferrilizer 
depositor was fitt~d to a sub-soi ler so that fertilizer 
could be placed at var ied depths. Placement at depths 
of 14 to 18 inches can be made and spacings can be 
var ied to suit the needs of t he farmer. Ferti li zer ap-
plication rates also can be vari ed over a wide range. 
Another fertilizer depositor has been fitted to a field 
cultivator equipped with spiked points. This machine 
will place several bands of fertilizer at variou s depths, 
up to about 8 in hes. This machin e was designed to 
place large quantities offertilizer without greatly dis-
turbing the pasture. 
Forage Harvesting, Curing, Handling, and Feeding-
In this stud y, 1284 round bales of timoth y hay aver-
agi ng 50 pounds per bale, air dried basis, were baled 
July 9 and left on the g tound in an 18-acre field. 
Five random sample bales of hay were taken from 
different parts of th e field on July 10, on November 
4, and on December 12. The sample bal were stored 
in the barn until February when they were sawed in 
half. One half was g round and used for chemical anal-
ysis and the other half wa separated into undamaged 
light colored hay and discolored, musty hay that prob-
ably would be refused by cattl e. The percentages of 
weight loss from drying and storage and the percent-
ages of discolored and musty hay are given in the fol -
lowing table. 
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SHRINKAGE AND Sl'OILED HAY IN ROLLED BALES 
% of 
Date samples weight % of 
were removed loss in spoiled 
from Field storage hat --rwly'1~O---------------ln3r.5~------------O~.~]-
Nov. 4 7.0 9.5 
Dec. 12 6.8 11.2 
To utilize the t imothy hay left as rolled bales in 
the fie ld . 15 dry beef cows aver:lging 11 76 pounds Weft 
pl aced in the field on Nove mber 3. The held was 
covered with a unifo rm iespedeza-tim ot hy st ubble . 
which furni~hed ab undant pasture. The cows did not 
disturb the rolled bales until snow fel l on Nove mber 
22. The fir s( 20 bal es opened we re cleaned up quite 
well ; however, as tbe season advanced the cows tend-
ed to ope n new bal es rath er than clea n up the one~ 
previously opened. The pasture had been used by J anu -
ary 1 and practical ly all the bales had been opened by 
January 20. The ows were left on the field until Feb-
ru ary I to in sure clean-up of all the good hay. 
By measurement. appr ximately 26 percent ()f rhl" 
orig inal hay remained in the fi eld . This hay w~s scat 
tered, was wet, or had been trampled. 
Field Drying oj Baled Hay by Forced Ventilatioll -
Field dryin g not on ly made it poss ibl e to save more 
nutri ents in the crop bur also redu cd th e risk period 
of the hayi ng operation by permitting the operator to 
bale h;ly with high moisture onrent. A crop oftimo-
thy and red clover was ut when in ful l bloom. A tonI I 
of 276 bales which tes ted 29 per ent moi sture were 
piled in the field on high g round, forming a tunnel 3 
fee t wide: and three bales high. A 36- inch propell er-
type fan was perated at 15 0 rpm. for a total f 131 
hou rs over a period f 10 days to dry the hay. A 3- in h 
rain fell the first nig ht after tbe bales were piled. The 
hay w~s removed on the 12th day . The bal es adjacem 
to the tunnel tes ted 4 percent moisture and the bales 
on the outside tes ted 16 percent moisture. Some of the 
bales on the surface of th e g round were moldy. It was 
evident that some mo.isture bad m ved up from the 
ground into the lower layer of bales and thi s accou nt-
ed for a good part of the moldy condition. 
Field drying of t imothy- red clover hay in bal es 
with unh eated (l ir was acco mpli shed. A few sugges-
tions to make field drying success ful fo llow: (1) Stack 
on a we ll -drained area usi ng 15- pound felt or other 
materi al to keep moi sture from moving up from the 
ground into the hay. (2) Stack the bales so that the 
sides of the stack are verti cal unless pl ans have beel 
made for coverin g th e pil e. (3) over the mck with 
a tarpaulin or other warer ti g ht over ti ed loose 
enough to permit air to escape under it. Loose hay will 
This unit is used for forcing unhea ted air through stacked 
baled ha y in th e field. Tests showed such units could save 
more of the:: nutrients in hay and reduce the risk perio I in 
ll1aking hay. IIay with high moisture content can be baled 
if the drye r is used. 
suffice for a cover if enough is used. ~ 4) Bal e the hay 
loose enough to p<:rmit air to be for ed throu gh the 
bal es. 
(Projecl 15) 
The Effect of Rate of Air Movement on Dairy 
Cattle ( R. E. Stewart, Robert Yeck, lI. J. Thompso'1, M. 
L. Esmay,] H.johmon, M.M.jones, ] C. WooLe)I, H. D. 
Johnson , B. E. Guyer, F.] Steffan). The effects of air 
movement at different temperatures and humiditi es 
on two dry Brahmans. three lac tatin g Brown Swiss. 
three b ctating Holsteins and twO dry and twO lac tat-
i ng Holstein s, and two dry and two I a tati ng J erseys 
was.studied. Fans provided the experi mel1(al changes 
in air movement. The fan s were mounted above the 
cow. approximately 7 feet from the Ooor. L w vela i-
ti es were 0. 5 mile per hour ; medium ve lo iri es were 
4 miles per hour ; and high velocities were 8 miles per 
hour. Low temperatures were 15 0 F.; interm edine 
teml eratures were 50 t 65 ° F. ; and hi g h temperatures 
were 80 to 95 ° F. The relative humidities ranged from 
50 to 70 percent. 
The effect of the air velo ities n the various 
physiological factors varied with the environmental 
temperature. Skin temperature of the cows exposed to 
high air ve locity showed a 10 to 15° F. drop, when 
ompared ro lo w air velocity at low environ mental 
temperatures. However, at high environmental tem-
peracures a high air veloci ty decreases skin tempera-
tures only 2 to 3° F. At 80 to 95 0 F. the insensible 
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weight loss of the animals was greatest at high air vel-
ocity. At 65 0 F. and below the insensible weight loss 
of the animals decreased with increasing air velocity. 
(Project 66) 
Low Cost Home Construction and Improve-
ments (M. L. Esma)"J. C. Wooley , M. D. Shanklin. 
M. M. jones). IV"ater SUPP!)I Study-Samples of water 
from ponds before filtering and of the filtrate taken 
from cistern.s and well after the water had passed 
through filters were collected monthly from 30 filter 
installations for several months. The samples of water 
were analyzed for turbidity and for presence of harm-
fu I bacteri:1, with these results: (1) None of the filter~ 
investigated yielded water that wou ld be dec lared safe 
consistently, according to minimum specifications of 
the State Board of Health. (2) HorizontaL slow. sand 
fi I ters. as presently consrru ted are capable of lowering 
the turbidity of pond water by as much as 90 percent. 
Average filters investigated lowered the turbidity of 
pond water approximately 50 percent. The pond water 
varied in turbidity from 20 to 200 parts per million. 
(3) There is a highly significant correlation between 
the percent reduction of turbidity obtained by filters 
and the turbidity of the inflowing water. Pond water 
with a turbidity of over 75 parts per mi ll ion cannOt 
consistently be reduced co ~ desired level by slow sand 
fi lters of the design tested. (4) It was evident that for 
any slow, sand filter to operate successfully, consider-
~ble maintenance would be required, since the fre-
quency of cleaning the filter varied with the turbidity 
of rhe pond water. (5) Turbidity in highly turbid 
ponds was reduced satisfactorily and controlled by the 
An interior view of a pole-frame, hay feeding barn at the 
Foremost Guernsey Farm. Note the large hay storage area, 
the large doors for easy filling, and the concrete Boor on 
the open front side for feeding. Good crosswise bracing 
gives the barn rigidity to withstand wind stresses. 
application of ~gricultural gypsum to the pond water. 
Gypsum causes the suspended fine material in the 
water to precipitate; ir also increases the hardness of 
rhe water somewhat, but not seriously. (6) The reduc-
tion of bacterial counts by til ters was too erratic to be 
successful in bacterial reduction. The evidence in-
dicated rh~r rhe sand filter wou ld have ro be encased in 
a water right container or compartment and that all 
surface drainage would have ro be excluded. (7) A 
deprh of sand of from 3 ro 5 feet was ade(juate. (8) Ir 
is believed thar a more economical and more effective 
filter for farm pond W:1ter can be made by incorpora-
ting a vertical sand filter as a comp<lrtmenr in the- sror-
age cisrern. 
Heating Study-In a study comparing the per-
formance of an oi l burning radianr space heater with 
a circulating heater of similar size and type under Mis-
souri winter conditions, it was found thar the fuel con-
sumption was essentially the same. 
(Project 67) 
Improvement of Farm Building Plan Service 
U C. Wooley, M. L. Esmay, M. M.jones). Various de-
signs were made of farm buildings. aimed at improv-
ing utiliznion and economy and simplification for 
construction. Included in this project was the prepara-
tion of plans for the dairy buildings of Foremost 
Guernsey Farm. The Foremost Guernsey Farm build-
ing plans were developed to include the latest ideas 
in building construction. This will provide an excel-
lent opportunity to demonstrate to farmers who visit 
Foremost Guernsey Farm the newest methods in 
building construction. 
Particuhr attention was given to design and con-
struction of pole-type hay-feeding barns. Missouri 
farmers have demonstrated considerable interest in 
pole-type construction, but the trend has been to build 
poorly braced and poorly anchored buildings. The 
points of improved design incorporated into rhese 
Foremost Guernsey Farm plan pole-type buildings 
were (a) plate or r~fter support design (b) self-sup-
porting roof truss (c) nailing-girt splice joints (d) 
rafter and roof anchoraged poles (e) arrangement for 
the best functional use and efficiency (f) self-feeding 
techniques. 
Plans for a four-cow, elevated-stall, walk-through 
milking parlor and an open type young calf barn, also 
were developed. These plans will reduce the cost of 
building construction for grade A milk producers. 
(Project 71) 
The Design of Dairy Barns and Related Struc-
tures (M. L. Esmay,j. C. Wooley, H. F. Williams, B. E. 
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Gl~)'er, M. M. Jones. R. G. Yeck. William Chandler. R. E. 
Stewart. D. B. Brooker). A survey was made to deter· 
mine. the effectiveness and adeguacy of ca lf-housing 
practices al~d managen;ent as carried out on dairy 
farms In Mlssourr. Particular attenti on was give n to 
the type of vent ibtion system used in ca lf housing. 
The data revealed that more than one-third of the ca lf 
housing units studied were the open type. Open typt' 
structures showed a 3.7 percent lower death rate for 
ca lves than the closed type struCtures. 
Of92 plans sU_fveycd, 52 used individual pen man-
agemenr systems for young calves. The young ca lves 
were alloc:Jted an average of 36 SljUare feet of floor 
space each. Slightly less than one-third of the pens 
were partitioned wit h so lid panels. The others weft: 
partitioned with open slat type construction. 
Appro.ximately 38 percent of the ca lf arrange-
ments stud Ied had separate ca l f buildings for yo ung 
cdves . Young ca lves were left with the dam for an 
average of 2 Y.! days, then fed mother's mi lk for an ad-
ditional 15 days. They were fed some milk for an 
average of 67 days. 
The built-up litter system was used in 14 of 36 
separate calfbuilclings. Not all of these were the ones 
u si.n~ open type buildings. Five srraw-Ioft type ca lf 
burldtng~ were found. All five were providing satisfac· 
tory serv Ice. 
A laboratory Study o[ Environment Jor Dairy COW.f-
Laboratory results revealed that the moisture whi h 
vaporized from litt r in stalls was above that produ ed 
dIrectly by the animals. The studies also revealed that 
un.der many condi tions total moisture production of 
daIry barns was much greater than that anticipated. 
T~~ success of a venti lation system depends upon its 
abJllty to remove excess moisture at a constant interior 
air .temperature. Effort to devise an activity meter 
wh ich w utd au tomatically r cord the total time dur-
ing which cows were lying down was continued. Work 
was contin ued on developing techniques and instru-
ments for m asuring the sensibJe heat losses from the 
surface of cows by convection and radiation . 
. E./fect oj Milk House and Milking Room Design on 
Samtatzan ~nd ~ua'~ty Milk Production-Dust and fly 
~oncentratlon 111 mllk rooms and in milking houses 
IS reduced by t.he development of improved equipment 
and better deSIgn and construction of milking parlors. 
Small .3 and 4 stall milking parlors of the elevated type 
ar~ being u~ed along with pipeline milking. This pcr-
mlts the mllk to flow directly from the cow to a cold 
wall, m,ilk ~ooling ta?k without being exposed to air. 
The mIlk IS .not subjected to con tamination by air-
borne bactena when such a system is followed. This 
process eliminates the necessity of carrying the milk 
from the milking room to the cooling room and the 
frequent opening and closing of the doors between the 
t~o rooms. Thus fewer flies and less dust get into the 
mdk room. Double-cloored vestibules between the 
milking room and the milk room, therefore, are of 
much less importance. 
The ~esign ?J c.rass Silage, and Hay Storage Struc-
lureJ-An InvestigatIon revealed that 12,194 silos were 
huilt in ~i~souri in 1952. Eighty percent of the silos 
had capaCltJes of more than 6,000 cub ic feet. Of these, 
25 percent had capacities of between 6,000 and 7,000 
cubic feet and 35 percent had capacit ies between 8,000 
ancl 9,000 cubic feet. On the basis of 35 pounds of 
srl age per cubic foot, a silo of 6,000 cubic feet apacity 
wo~ld ~old m~re than 100 tons f ensilage. The c St 
of digging unl1ned trench silo s, as reported by 7 con-
tra rors, averaged 55¢ per ton of storage space. 
Two factors appeared to limit the size of the cross 
s~ct i()n of trench si los . The rate of feeding must be 
hlgh enough to remove two t ~ ur inches of ensilage 
from the open surface of the trenc h per day and the 
width should be nOt less than daubl the tread of the 
tractor used in packing the silage. If the trench is nar-
rower than this an un packed portion would be left in 
the c~nter of ~he silo, resulting in excessive spoi lage. 
The srl os stud ied had an average bottom width of 11lh 
feet , an average rap width of 14 \.7 feet, and an aver-
age settled depth f 6 feet. 
The amount of spoilage app ared to depend m re 
upon th~ thoroughness of packing than upon the type 
of covenng. Sawdust, earth, agricu ltural limesrone, 
and paper were among the cov ring materials us don 
the si los studied. 
Self-feeder silos are attracting much interest among Mis-
so u ri farmers. This de~igQ uses triangu lar pilasters for 
suppoct. Others hay due banked around the walls with 
burried cable and concr t anc h rs to hold the co~crere 
slabs against the bank. 
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Farmers who used se lf-feeding from their silos 
found it e onomical and satisfactory. They found that 
"boss" cattle were not a problem except in cases where 
the cat tle had not been dehorned. The farmers ob-
served a definite need for a concrete Roor when se lf-
feeding. They also observed that considerable manure 
had to be cleared from behind the feeding gate in the 
sil o. 
(Project 81) 
Farm water management studies (R. P. Beasley, 
G, E. Smith, F. J. StefJan,). S, McKibben, M, M, Jones), 
Effect 0/ Terrace Systems on Yields and lncomes - Ter-
raced and Llnterraced areas were co mpared for their 
effic iency in water management. It was estimated thar 
88 tons per acre, including the li ghter soil particles 
wh ich co ntained the bulk of the plant nutrients of 
soil, were eroded away on the unter ra ed a rea while: 
on ly 6 tons per acre were lost from the terraced area. 
There was no evidence of excessive siltat ion in the 
g r ass outlet from the te rra ed area, indicating that 
most of the 6 tons which eroded from between terraces 
was deposited in terrace channel s. Thus, unterraced 
land lost almost 15 times as much soil as terraced land. 
The ave rage yie ld per acre of corn from the ter-
raced a rea was 69.3 bushels per acre; the yield from 
the unterraced area was 59.0 bushels per acre. Both 
[he terraced and the unterraced areas had been in 
when the previous season. 
Improvement and Design 0/ Terraces and Related 
Slructures-Hydrauli tests were continued on so k 
models of different types of overfal l Structures. In the 
case of a vertical fiser structure, scale mod el tests in-
di ated water discharge wou ld be 9.32 cubic feet per 
second when submerged Ilh feet. Field measurement 
on a ful l-sized stru ture showed an actual Row of9.4() 
cubic feet per second . The s ale models wi ll prove 
valuable in future design of waterfa ll structures. 
Vertical riser type of water overfall structu r 
Two types of entrances were testec.l: The morning-
g lory entr;1nce (pictured) and the veni al riser. The 
rate of Row was measurec.l in a channe l approximately 
150 feet below the discharge: area. A cipo ll etti weir was 
was used ro measure the rate of flow. 
Supplemental lrrigalion - When the soi I was ferti -
li zed according to soil tests and s tarter fertili ze r and 
supplemental irrigarion of 2 inch es of wner app li ed, 
the result was 20 bushels of orn per acre more than 
where no supplemental water was used . The fo ll owing 
yields were obtained: 
Irrigation 
Inches 
2 
1 
o 
Fertilizer Plowed Under Starter Fertilizer 
P lus Starter Fertilizer' Used Onl used 
Bushels per acre Bushels per acre 
66 Bushels per acre 50 Bushels per acre 
57 Bushels per acre 48 Bushels per acre 
In another sys t m . Ladino clover-orchard grass 
pasture was irriga ted three times. The following yields 
were obt:1ined on a dr y weight basis: 
Irrigation 
Inches 
1 1/2 
1 
o 
Yield in 
Pounds 
Dry Weight 
Per Acre 
1990 
1840 
1222 
In another observation, 27 acres of Ladino lover-
orchard grass were irrigated three times at a rota l cos t 
of $17 per acre. Under irrigation , the 27 acres arried 
4 1 cows throughout the su mmer. The cost per a re b r 
the three irrigations was broken down as labor $9 per 
acre, fuel and repairs $3 per acre, and depre iation 
and interest $5 per acre. 
EvaLuation 0/ Water Management Practices - In a 
field survey, data on water management stru tur s 
p laced under wide ly varyin g ond irions were obtained . 
Fr m th is survey it was evident that the greatest faults 
in structures could be traced to the fact that th se in 
Morning glory type of water overfa ll structure. 
STATION BULLETIN 643 15 
charge of construction had not realized the import-
ance of: (1) Proper design. (Wing walls and cutt-off 
walls in many cases were not extended the specified 
distance.) (2) Use of high quality concrete of such 
consistency that it will stay in place. (3) Using the 
specified thickness of concrete. (4) The proper curing 
of concrete. (5) The proper placement of reinforce-
ment. (6) The necessity of avoiding sharp angles in 
the forming of concrete. (7) The necessity of locating 
the structure on solid ground, when possible. (8) 
Compaction of fills under structures. (9) Proper main-
tenance. 
(Project 98) 
Research in the Control of Weeds (Herman F. 
Williams, R. E. Larson,]. H. Johnson, F.]. Steffan, M. 
M. Jones). A spray apparatus was designed which per-
mitted the accurate application of various concentra-
tions of spray materials at different rates to flats of 
greenhouse plants. The device has a boom of fixed 
height which can be moved forward at speeds of 1 to 
4 miles per hour to simulate the speed of a traCtOr 
mounted spray rig. An adjustable platform permits the 
operator to vary the dist:lnce between the spray nozzle 
and the top of the plant from 10 to 36 inches. Plans of 
this toxicity spray apparatus are available. 
(Project 153) 
ANIMAL HUSBANDRY 
1. A. WEAVER, Chairman 
Antibiotics and Unrecognized Vitamins in 
Swine Nutrition (A. G. Hogan,]. F. Lasley, L. F. 
Tribble). Trace mineral mixtures containing iron, cop-
per, cobalt. manganese and iodine were added to both 
a. corn-soybean meal and a corn-tankage ration for 
weanling pigs in dry lot. In three out of eight experi-
ments completed, a slight increase in rate of gain was 
obtained from the addition of the trace minerals but 
none of the three cases proved statistically significant. 
Ten feeding trials designed to test the value of 
adding the B-Complex vitamins riboflavin, nicotinic 
acid, and pantothenic acid to practical type rations for 
growing-fattening pigs in dry lot were completed. The 
addition of the B-Complex vitamins to the corn-soy-
bean meal type ration incre:l.sed the rate of gain an 
average of 12 percent. They increased the rate of gain 
by 22 percent when the corn-tankage ration was used. 
The data indicated that a ration composed mainly of 
corn and soybean oil meal or of corn and tankage was 
deficient in one or more of the B-Complex Vitamins, 
when fed weanling pigs in dry lot. The corn-tankage 
ration was more deficient than the corn-soybean meal 
ration. 
In another test 5 mg. of Aureomycin per pound 
of feed was added to an 18 percent protein ration and 
to a 12 percent protein ration. The addition of Aureo-
mycin produced a greater increase in rate of gain for 
the pigs on the 18 percent protein ration than where 
pigs received the 12 percent protein ration. The ad-
dition of the Aureomycin did not reduce the protein 
requirements of the pigs. In this test and in subsequent 
tests the 12 percent protein level proved to be too low 
to produce satisfactory gains for weanling pigs in dry 
lot. The addition of either Aureomycin or penicillin 
to the ration for weanling pigs in dry lot increased the 
rate of gain approximately 0.2 pounds per head per 
day. 
(Project 1) 
Using Maximum Amounts of Roughage and 
Pasture in the Production of Two-year Old Cattle 
(A.]. Dyer, D. E. Brady, H. D. Naumann, Coy Brooks). 
This study was designed to discover the maximum 
and most efficient use of roughage and pasture in the 
production of choice, fat, two-year old steers . Four 
lots of 10 head each were used. Rations designed to 
produce 1.5, 0.75 , and 0.25 pounds of gain per head 
daily during the winter were compared. The rate of 
gain from these rations was correlated to the rate of 
gain made from pasture during the following grazing 
season, to the accumulative total gain from wintering 
and grazing combined, and to the effects of methods 
of wintering on the amounts of concentrates required 
to finish each lot of cattle to the same grade in dry 
lot after the grazing season. Alta fescue-Ladino clover 
pasture mixture was compared with bluegrass pasture 
in winter, and with Korean lespedeza pasture in sum-
mer. Carcass data were obtained. 
The ration designed to produce a gain of 1.5 
pounds daily in winter proved best. More of the total 
gain was made from roughage and pasture ; less con-
centrates and a shorter feeding period were required; 
and cattle prices were higher in early December than 
in January when the other cattle were marketed. This 
is a normal occurrence. 
Alta fescue pasture was superior to bluegrass pas-
ture, when both were supplemented as necessary to 
make approximately 0.75 pounds daily gain in winter. 
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A Fescue pasture, with a limited amount of legume 
hay, produced good gain until January 1, but after that 
it merely maintained the weight of the cattle. 
The combined gain, winter and summer, was 
greatest for the well-wintered cattle. Their weight 
was 100 pounds greater than that for poorly-wintered 
cattle, while the cattle feed to gain 0.75 pounds daily 
averaged approximately 50 pounds more than the 
poorly-wintered cattle. 
The amount of shelled corn. the time required 
to finish, and the price received for the cattle are pre-
sented in the following table. 
Daily Rate 
of Gain 
1.5 pounds 
.75 pounds 
.25 pounds 
Bushels Shell 
Corn Fed 
13.9 
21.3 
27.2 
Days Full 
Feed 
Required 
to Finish 
56 
83 
104 
Price 
Received 
Per Cwt. 
$27.75 
27.00 
Approx. Same 
Korean lespedeza produced more rapid gain than 
Alta fescue-Ladino clover: 1.78 pounds compared with 
l.42 pounds daily, for the period June 18 to August 18. 
(Project 16) 
The Influence of Weight, Growth, and Man-
ner of Feeding on Carcass Desirability in Swine 
a. F. Lasley, L. A. Weaver, D. E. Brady, L. F. Tribble, 
and F. J. Rice). Limited feeding at a level of 85 percent 
of full feed per unit body weight during the growing-
fattening period increased the economy of gain of pigs . 
fed in dry lot. The greatest increase in economy of 
gains was obtained when the feed was limited through-
out the feeding period, rather than through just a part 
of it. Pigs which were limited-fed to 150 to 160 pounds 
and then full-fed to market weight gained 22 percent 
faster than pigs that were full-fed from weaning to 
market weight. In a comparable period, the gains from 
the limited-fed pigs were also slightly more economi-
cal. Of the experimental feeding methods tried, limit-
ed feeding followed by full feeding probably compares 
more nearly to the practice commonly followed on 
many corn belt farms. 
From the standpoint of the packer, the limited-
fed pigs would have been less profitable, if dressing 
percentages alone were considered. When adjusted to 
the same live weight basis the limited fed pigs pro-
duced, on the average, a carcass four pounds lighter 
than the other groups of pigs. This difference was due 
almost entirely to less fat. The amount of lean cuts 
was practically the same for all groups. Thus, the fatter 
hogs would have given the packer or processor more 
pork products to sell, although the extra product was 
lard which would ordinarily sell for a lower price. 
From the standpoint of the consumer, the limited-
fed pigs probably were more desirable because they 
contained less fat in proportion to lean as indicated 
by carcass quality scores, weights of fat cuts, and meas-
urements of degree of fatness. 
An extra 79.5 pounds of feed was required for 100 
pounds of gain by the full fed hogs. It might be stated 
that the full fed pigs required 79.5 pounds of feed to 
produce an additional four pounds of fat. The ration 
fed was: Ground yellow corn 1435 lb., tankage 200 lb., 
soybean meal-200 lb., wheat shorts-100 lb.; mineral 
mixture. equal parts steamed bone meal, ground lime-
stone, and salt-40 lb.; cod liver oil-10 lb.; antibiotic 
supplement containing 1.8 grams of Aureomycin per 
pound-10 lb.; B-Vitamin supplement containing 2,000 
miligrams of riboflavin, niacin, pantothenic acid per 
pound-5 pounds. 
(Project 36) 
Physiology of Reproduction in Farm Animals 
(D. T. Mayer, J. F. Lasley, A. Gawienowske, Betty 
Glasgow, Marta England, Henry Bredeck,John Alleva, 
H. A. Herman,]. T. Smith, Charles /se, Wayne Ryan, 
Edward Wojciechowski). Sexual maturity, rate of ovula-
tion, efficiency of fertilization, extent of embryonic 
mortality, and the influence of inbreeding, age, and 
rate of growth on these components of litter size in 
swine were studied using gilts and sows of two inbred 
Poland China strains, one inbred Hampshire strain, 
and one non-inbred Duroc strain and the gilts of the 
six crosses involved. 
The number of ova shed (actual active corpora 
counted) averaged 11.5 for the 277 gilts of all groups 
at 3 mean age of 225 days. For the 72 older sows of 
the four strains, the average was 15.4. A comparison 
of Jitter size for 54 pregnant gilts sacrificed at 25 days 
of pregnancy with the litter size for 59 gilts at parturi-
tion indicated an additionalloss of embryos or 11 per-
cent from 25 days pregmncy to parturition. Using the 
same four strains of hogs and the gilts mentioned, the 
average total loss from ovulation to parturition was 
approximately 45 percent (lethal loss). 
A comparison of 50 gilts from 9 strains bred once 
on the first day of estrus with 48 gilts of the same 
strains bred twice, at 24 hour intervals, indicated that 
the second service increased conception rate by 23 per-
cent. There was, however, little if any increase in litter 
size. 
Gross abnormalities of the reproductive tract were 
found in only 7 percent of the 359 females examined. 
Fifteen had cystic or persistent follicles, 5 had unde-' 
veloped uterine horns, 2 had adhesions involving the 
infudibulum, 1 had a blocked cervix, and one and an 
"infantile' tract. 
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A study was made of the reproductive develop-
ment and performance in inbred and crossbred boars. 
During three seasons a total of 174 boars from 4 strains 
and their crosses were studied to determine normal 
age-changes in the gross and histological development 
of the testis and the influence of inbreeding and strain 
breeding on testicular development. Hypertrophy, 
limited to the extension of the tubules, occurred in 
the second testis of boars, following unilateral castra-
tions, provided the second castration was 20 days or 
a longer interval from the first and that the boars were 
165 days old or older at the second castration. 
Between 125 and 175 days of age the testis prop-
er increased in weight by 4 to 5 times, the epididymis 
by 2.3 times, and body weight by only 1.6 to 1.7 times. 
The diameter of seminiferous tubules increased 1.5 to 
1.6 times, and diameter of epididymal tubules 1.3 
times, but the distance between seminiferous tubules 
increased only slightly and the shape of the testis re-
mained unchanged. Extension of the tubules account-
ed for the major part of the growth in the testes. 
In one season, primary spermatocytes appeared 
among 36 inbred boars at a mean age of 135 days, 
secondary spermatocytes and spermatids at 155 days, 
and spermatozoa at approximately 180 days. Among 
35 cross line boars in a different season, secondary 
spermatocytes and spermatids appeared five days ear-
lier. Sperm was found in both the testes and epididy-
mis of one boar at 125 days, but sperm was found in 
the epidymis in only one-half of the cross line boars 
and in less than one-half of the inbred boars at 165 
to 175 days of age. 
On the average, 45 cross line boars exceeded 41 
parent-line boars by 28 percent in body weight, 30 
percent in testis weight, 27 percent in weight of epi-
didymis, and 20 percent in stage of spermatogenesis. 
Heterosis and testicular development appeared closely 
associated with hesterosis in general growth. 
Bylateral castrations of 88 boars at a mean age of 
100 days, and the unilateral castration of 86 boars from 
125 to 175 days of age indicated distinct line differ-
ences in rate and nature of testicular development in 
relation to body weight that were untelated to level 
of inbreeding and were transmitted to crosses of the 
various lines. 
Yearling boars exhibited greater libido and 
produced about twice the volume of semen per col-
lection as boars seven to eight months of age, had 
nearly twice the concentration of spermatozoa, ~nd 
had approximately 50 percent higher scores for motil-
ity of spermawzoa. The rapid rise in spermatozoa con-
centration and motility between seven and nine 
months of age accounted for much of the advant~ge 
for yearling boars. Spermatozoa were found in all cases 
where the boar was 190 days of age or older. 
It was obvious that some sows had inherited a 
gene complex which enabled them to farrow a large 
litter where3.5 others were lacking genetically the abil-
ity to farrow large litters. Since the percentage loss of 
embryos during gestation was the same for both 
groups, the females with the highest ovulation rate 
would be expected to farrow the largest litters under 
the good management practices. Whn condition or 
conditions pertain to or control litter size in swine 
loomed as a big question. It was postulated that the 
production of thyroxine by the thyroid gland might 
be one of the factors controlling the size of litter in 
swine. This study is in the initial stages. Effort has 
been underway to develop laboratory methods for col-
lection of blood samples and making analyses. 
Role of Endocrine Secretions in the Reproductive Phys-
iology of the Male and Female-A method was develop-
ed for the colorimetric determination of the excretion 
products of progesterone in the urine of pregnant 
sows. At least two pregnant derivities were obtained. 
One of these was in the free form and was extractable 
with toluene without previous hydrolysis. The second 
was in the conjugated form and required acid hydrol-
ysis prior to exmction. The free or unconjugated ster-
oids were chromatographed on a silicate-celite column; 
both ketonic and non-ketonic products were observed. 
The extracts from the hydrolized urine or conjugated 
steroids contained only non-ketonic steroids. There 
was a close relationship between the amounts of these 
two products present during the entire gestation peri-
od. Both metabolites were present in a lower concen-
tration during early gestation, but after the sixth week 
of pregnancy there was a two- to three-fold increase in 
their concentration. The data revealed three products 
associated with metabolic excretion products of pro-
gesterone or chemically related substances produced by 
lutea present. The concentration of the non-conjugated 
fraction and the number of corpora lutea were not 
highly correlated. The data revealed that the urinary 
concentration of the conjugated fraction began to de-
crease about the 18th day while that of the non-
conjugated fraction began to rise rapidly. This would 
suggest the possibility of the corpora lutea as a source 
of the conjugated fraction, and perhaps the placental 
tissue as the source of the non-conjugated fraction. 
The Influence of Female Sex Hormones on Uterine 
Phosphotases-A total of 227 mature female rats were 
used. All animals were sacrificed on the 13th day follow-
ing mating and uteri removed. The embryos and at-
tached placental tissues were removed and analyzed for 
3cid and alkaline phosphotases. The animals had been 
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treated as unoperated controls, operated controls, 
sham-operated controls or ovariectomized animals and 
it was ascertained that mating had previously occurred. 
The animals were supplied varied amounts of proges-
terone and estrone at a constant ratio of progesterone 
to estrone. Hormone therapy administered to ovarie-
ctomized pregnant rats proved effective for implanta-
tion and for maintenance of pregnancy. Both the ratio 
and the actual amounts of the two hormones used 
proved important in maintaining pregnancy. The 
uterine enzymes, alkaline and acid phosphatase, were 
more susceptible to changes in the level of female sex 
hormones than to the number of implant:ltions or the 
number and size of viable embryos. There was no cor-
relation between alkaline phosphotase and the number 
of implantations in the normal pregnant rat. The data 
suggested that the uterine alkaline phosphotase was 
concerned more with embryonic growth ~.nd size than 
with the actual number of embryos present. 
Estrone and Progesterone in the Regulation of Glycogen 
in the Pregnant Rat Uterus- There was no correlation 
between the number of embryos in the uterus and 
uterine glycogen content. 
The Relationship Between "Cold Shock" Phenomenon, 
Protective Factors from Egg Yolk and Metabolic Activities 
of Bull and Ram Spermatozoa-Egg yolk has been 
shown to contain two factors, one which protects 
mammalian spermatozoa from the "cold shock" and a 
second which is necessary during a prolonged period 
of storage at 50 C. The percentage of the live cells 
originally in the specimen capable of surviving the 
"cold shock" was the measure of efficiency of the "cold 
shock" factor. Egg yolk, chick embryo extracts, boiled 
milk, a lipo-protein complex isolated from egg yolk, 
and phospholipids (lecithin and cephalin) isolated 
from egg yolk. soybeans . and other substances pro-
tected spermatozoa of farm animals from cold shock. 
The lipo-protein complex also acted as a storage factor 
but preliminary work indicated that the phospholipids 
did not act as a storage factor. In the absence of protec-
tive substances, the effect of temperature on the survi-
val of bull spermatozoa in semen became apparent at 
100 C and was most pronounced at 50 C. and 00 C . 
when measured with the Warburg manometric meth-
od for effect on respiration and aerobic glycolisis. 
The Source of Nonprotein Nitrogen in Ram Semen-
The enzyme arginase, was demonstrated both in ram 
spermatozoa and in ram semen plasma. It was present 
in greater concentration in the spermatozoa than in 
the cell-free seminal plasma. The demonstration of 
arginase which can split arginine into urea and nni-
thine suggested that arginine might be the source of 
appreciable amounts of urea in semen. 
The Relation of Rate of Metabolic Activities and J J 
Changes During Storage to Osmotic Requirements of Sper-
matozoa-The freezing point depression of semenal 
plasma was placed somewhere between -.54 0 C and 
_.64 0 C Most metabolic studies, storage tests, and 
other biological studies of spermatozoa had been made 
in media which were isosmotic with semen plasma. 
These preliminary studies indicate that hypotomic 
solutions might be superior. 
Tests of Commercially-Prepared Semen DiluP1'!ts-The 
animal breeding laboratories of the Missouri Agricul-
tural Experiment Station have developed a superior 
diluent for bull semen composed of sodium bicarbon-
ate, as buffer salt; glucose, as ~. source of energy and to 
establish osmotic equilibrium; egg yolk to supply the 
"resistance" and/ or "storage" factors; and water. 
(Project 38) 
Improvement of Swine Through Breeding 
U P. Lasley, G. E. Dickerson, L. A. Weaver, R. L. 
Arthaud, H. F. Tucker, W. M. Warren, F.]. Rice, D. E. 
Brady). Effeaiveness of Selection for Maximum Perform-
ance of Strain-crosses- The early work in this project 
was directed toward the development of superior in-
bred lines by means of inbreeding and selection for 
PERFORMANCE OF 1952 FALL LITTERS TO WEANING 
Total 
Breeding litter 
and. Litter size at: Pig weights at: wt. at 
No. of % inbreeding (days) (days) 56 days 
Litters Dam Litter 0 56 0 56 (lb.) 
Duroc (7) 5.35 21.47 9.86 6.43 3.06 30.73 197.57 
P.C. II x 
Landrace (10) 15.53 0 7.50 6.50 3.10 38.42 249.72 
Landrace x 
P.C. II (7) 44.80 0 6.57 4.42 3.91 41.71 184.71 
P.C. VI x 
Landrace (6) 18.10 0 8.67 6.83 3.26 37.16 253.92 
Landrace x 
P.C. VI (11) 24.98 0 7.09 5.91 3.76 44.12 260.72 
Average 21.70 7.81 6.02 3.43 39. i:ll 233.28 
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POST-WEANING PERFORMANCE OF 1952 FALL PIGS 
(By Sire Groups) 
Avg. 
daily 
gain Feed 
No. of to per 100 
Breeding Breeding pigs mkt. wt. lb. of 
of Boar of pigs fed (lb.) gain 
Duroc s (all sires) Duroc 40 1. 77 350 
Poland Line II P.C. x L. 8 1.67 334 
Poland Line II P.C. x L. 8 1.67 341 
Poland Line II p.e. xL. 8 1.77 329 
Poland Line II p.e. x L. 8 1.68 327 
Average 32 1. 70 332.8 
Poland Line VI p.e. x L. 8 1.66 332 
Poland Line VI P.C. x L. 8 1. 74 336 
Poland Line VI P.C. x L. 7 1.66 337 
Average 23 1.69 334.9 
Landrace L.xP.C. 8 1.78 347 
Landrace L. x P.C. 15 1.61 364 
Landrace L. x P.C. 16 1.78 333 
Landrace L. x P. C. 8 1. 59 343 
Landrace L. x P.C. 8 1.75 329 
Landrace L. x P. C. 8 1. 77 346 
Landrace L. x P.C. 8 1.75 342 
Average L. x P.C. 71 1.71 344.3 
Grand total and average I66 r72 m:2 
*Initial weights are weaning weights (56 days) for all pigs 
except the Durocs which were not placed on test until all 
pigs were weaned. 
superior performance. Several inbred lines have been 
developed and some of them have been retained in the 
Missouri Agriculrural Experiment St3tion breeding 
herd. Some of the inbred lines proved to be carriers of 
undesirable traits and were discarded. In spite of the 
intensive selection for superior performance factors, 
performance actually decreased as inbreeding in-
creased. In general, the breeding work has indicated 
that the most important factors affecting perform3nce 
have been difficult to improve by selection alone and 
that they are greatly impaired by inbreeding, and are 
enhanced by crossbreeding. Recent work at the Mis-
souri Agricultural Experiment Station has been di-
rected toward the development of inbred lines that 
complement or "nick" with each other, when crossed. 
The performances of the 1952 fall litters until 
weaning and the post weaning performance of these 
pigs appear in the tables. 
Effects of Crossbreeding Under Full and Equalized 
Feeding with and Without Antibiotics-Under full feed-
ing the crosses gained 7 percent faster and reached a 
final marketing weight 10 days earlier than parental 
purebreds but they consumed 6 percent more feed 
daily and were no more efficient in rate of gain. The 
crosses yielded slightly less lean, more fn and belly. 
but nearly the same loin equivalent. 
Under equalized feeding the crosses consumed 2 
percent more feed daily, gained 12 percent faster and 
proved 6 percent more efficient in feed utilization than 
parental purebreds. There was no difference in efficien-
cy of digestion. The crosses were marketed 14 days 
earlier and dressed 1.4 percent less than their p3rental 
strains. The carcasses from crosses, particularly when 
limited fed, were slightly longer in body and leg. They 
had thinner fat layers and bellies, higher scores for 
cuts and smaller gross area of lean and ham and cross 
sections. In these tri3Js the addition of procaine peni-
cillin at (he rate of 5 mg. per pound of feed had little 
or no influence on the economy of gain, or on the 
various carcass characteristics. The use of Aureomycin 
and sulfa-drugs during a cholera outbreak early in the 
lives of the pigs, however, may have m3sked any ef-
fect of the penicillin. 
Genetic and Environmental Relationships Between 
Economic Characters in Swine Production - This study 
was an attempt to determine (he optimum emphasis 
to be placed on prolificacy, rate and economy of gain, 
and carcass composition in evaluating lines of swine 
from the performance of their crosses. The general 
effects of limited feeding and the expression of inherit-
ed differences in performance 31so were investigated. 
All spring pigs from each of the 18 crosses were group 
fed on pasture. A representative sample of the fall pigs 
from each cross was fed in concrete floored pens fol-
lowing weaning. 
The size of (est crossed litters at birth and wean-
ing differed no more between lines of sire or dam than 
would be expected from the variation within crosses, 
if no real line effect existed. Differences between lines 
of sire and of dam, separnely, were large in weaning 
weight of test cross pigs, and approached significance. 
The net line effecrs were highly significant, ranging 
from 28 to 38 pounds with a difference between two 
lines of 5 pounds, equaling a 0.05 level of significance. 
There were large and real line of sire and line of dam 
differences in weight of test cross pigs at 154 days of 
age 3nd in daily gain from weaning to market weight. 
Line of dam accounted for nearly twice as much of the 
variation in both measures of growth as did line of 
sire, indicating (hat both sire and dam transmitted and 
that direct mater113J influences were great. 
The index for comparing the merit of the lines 
from performance of these crosses was based on 
pounds of feed required for 100 pounds of gain (W). 
number of embryos per gilt (X), daily gain in pounds 
(Y), and adjusted loin equivalent as percent oflive-
weight (Z). The relative economic importance as-
sumed in terms of the percentage increase in gross 
returns was a -.17 for W. 5.0 for X, 14 for Y. and 2.5 
tor Z. Heritability estimates used were 0.26 for W, 
0.15 for X, 0.25 for Y, and 0.45 for Z. Estimates of the 
genetic correlation indicated that the more rapidly 
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gaining crosses required less feed and were slightly 
bener in adjusted loin equivalent. The index which 
gave maximum accuracy in predicting the net genetic 
merit of a line from the test cross progeny means for 
the four traits was: 1= -.0268 W + .207 X + 5.00 Y 
+ .516 Z. 
Certain live anim~l scores were correlated with 
split carcass measurement from the same individuals. 
The live hogs were scored from 1 to 9 for 13 different 
items of conformation by 3 or 4 judges; the average 
weight of the pigs was 205 pounds and the scores of 
all judges were averaged for use in the calculations. 
After the last scores were made the hogs were slaugh-
tered and cncasses chilled overnight and cut into 
wholesale curs according to standard packinghouse 
cutting procedure. Weights . measurements . and scores 
of cuts based on composition were taken during the 
cutting process. All carcass yields were expressed as 
percent of live weight without shrinking. 
The estimation of carcass composition from live 
scores was considerably more accurate between strains 
and crosses than within strains and crosses. The use 
of carcass back fat thickness and carcass length in pre-
dicting yield of adjusted loin equivalent in hogs 
proved inferior to combinations of live scores. The 
best results were obtained when estimates of back fat 
thickness were combined with live score estimates of 
carcass value. The more important scores in the live 
hog were those for body width, shape of back and of 
ham, quality, leg length and smoothness of shoulder. 
(Project 39) 
Lamb Production (A. J. Dyer, P. Q. Guyer). Use 
of Roughage and Pasture in Lamb Production-In this 
study 61 head of two-year old crossbred range ewes 
were divided into two comparable groups. One group 
received bluegrass pasture only during pregnancy and 
the other received bluegrass pasmre supplemented 
during the last eight weeks of pregnancy with a liberal 
allowance of concentrates. A full allowance of 6 
pounds of legume hay per head was fed whenever in-
clement weather prevented grazing. Subsequent to 
pnturition both groups of ewes were fed concentrates 
at the same level and had access to a mixture of steam-
ed bone meal , 2 parts by weight, and salt, 1 part by 
weight. The feeding of concentrates was discontinued 
for the ewes when the grass growth became adequate, 
but the lambs were creep fed shelled corn from three 
weeks of age until marketed. The data revealed that 
bluegrass pasture was nutritionally adequate during 
the pregnancy period. The lambs from the ewes that 
had received roughage were slightly smaller at birth 
and their mothers produced less milk, but by market 
time these lambs weighed almost as much and pos-
sessed finish equal to lambs from ewes that had re-
ceived liberal amounts of concentrate during the last 
eight weeks of pregnancy. The results clearly indicated 
that sheep on good quality pasture grasses required 
additional feed only during inclement weather. The 
ewes kept on pasture received 96 pounds less concen-
trates and 123 pounds less high quality hay than the 
comparable group of ewes which had received liberal 
amounts of concentrate. 
The Effict of Plane of Nutrition in Late Pregnancy 
on Lamb Production-Certain advantages were obtained 
from supplemental feeding of pregnant ewes. The ewes 
made greater gains. The lambs were larger at birth-
singles, 12 percent larger and twins, 22 percent larger. 
The lambs from ewes which received supplemental 
feed were heavier at 20 weeks of age, 9 percent in the 
case of singles and 3 percent in the case of twins. The 
supplement fed ewes which produced singles gave 16 
percent more milk and those which produced twins 
gave 9 percent more milk during the first 9 weeks of 
lactation. There was a faster growth rate of lambs, 9 
percent faster for singles and 3 percent for twins. The 
advantages described were not of sufficient value to 
offset the greater feed require men t in su pplemental 
feeding. 
The Effict of Size and Type of Sire on Lamb Produc-
tion-In this study, half of the ewes were bred to an 
extremely large yearling ram which weighed 240 
pounds when in breeding condition and the other half 
were bred to a small type four-year old ram that weigh-
ed 175 pounds when in breeding condition. Both rams 
were good individuals; the smaller ram was perhaps 
superior in conformation. The number of dystocias 
were small and equally distributed between ewes bred 
to the two rams. Lambs sired by the large ram were 
heavier at birth than those sired by the small ram; 18 
percent heavier in the case of singles and 14 percent 
in the case of twins, from ewes fed liberally during 
pregnancy, and 14 percent for singles and no difference 
for twins from ewes that had no concentrate during 
pregnancy. At 20 weeks of age single lambs sired by 
the large ram were heavier but tWins were lighter than 
those sired by the small ram. The average carcass qual-
ity of the lambs sired by the small ram wa.s slightly 
superior to that of lambs sired by the large ram. Dress-
ing percentage was higher for the lambs by the small 
type ram than for the large type ram. Lambs from the 
large ram consumed less total grain than lambs sired 
by the small type ram. Lambs sired by the large ram 
were approximately 5 percent heavier for their age but 
they lost much more weight en route to market and 
the absolute average weights for the carcasses of the 
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large lambs were less. 4l.9 pounds co mpued to 42.4 
pounds. 
(Project 77). 
Food Preservation and Utilization (D. E. 
Brady, L. N. Tucker, E. E. Pickett, H. D. Naumann, 
C. W. Gehrke, R. L. Hendrickson, Leonard Kamm and 
R. F. Brooks). Deterioration in Fresh and Frozen Meats-
The deleterious effects of normal handling and di stri-
bution pro esses whi ch delayed freezing of fresh pork 
were of g reat importance in shortening the life of the 
fini shed produ t. The addition of an anti-oxidant dur-
ing the processing peration apparently was of little 
value in preventing the devel pm ent of "off" odors. 
The navor-rancidity scores and th e peroxide 
values of the samples that were frozen promptly after 
slaughter were rather small at the end of six to eight 
months of srorage. T he va lu e of the anti-oxidants 
when handling conditions were more nearly ideal 
proved of little value during the first six to eigbt 
months of storage. These materials may prove f value 
in ase of longer periods f storage. 
Fat saturation or firmness of fat had a significanr 
effect upon the keeping guality of ground pork. Pork 
from hogs fed limited quantities of soybeans was more 
susceptible to ran idity development than pork from 
hogs fed a ration producing firm fat. It was found that 
in the ase of pork from h gs fed rations condu ive 
t soft fat d posits the pork had to be packaged prop-
er ly and stored at 0 degrees F. or lower. Defr stings 
have a del eterious effect upon the palatability of frozen 
ground pork. although this effect may be less bje -
tionable than effe tS of prolonged storage at 10 degrees 
F. The palatabi lity scores were highest where pork 
samples had been obtained fr m firm carcasses and 
packaged in superi r pa kaging materials and st red 
at 0 degrees F. 
Quality 0/ Bee/-In. this stud y a minimum of five 
pairs of ribs from each of th e U. S. grades. prime. 
choi ce. an d good were studied. The ribs were aged 11 
days at 38 degrees F. subsequent to slaug hter. Right 
9-10-11 rib sections were separated into subcutaneous 
fat, other fat, ribeye lean and other lean. These tissues 
were frozen and stOred at 0 degrees F., then thoroughly 
ground while fro zen. and JU St prior to analysis. Each 
sa mple was analyzed for ether ex tract. moisture, and 
protein . The refra ctive index was determined on the 
fat sa mples. Coll agen was dew'mined on th e ribeye 
lean and pH determinations were made on the same 
ti ssue. 
The left 9-10-11 rib sec tions were roa sted and 
evaluated by a taste panel. A p rtion of the ooked 
ribeye muscle wa used for press fluid, shear, and col-
lagen determinations and for proximate analysis. 
The data revealed a rat her close agreement be-
twee n the separable fat and the ether ex tra t of the 
9-10-11 rib CutS from the various grades. The refractive 
indi ces were not affected appreciably by any of the 
previous feeding treatments, or by carcass grades. The 
subcutaneous fat had a consistentl y higher refractive 
index than the "other fat. " 
According to federal meat graders the curs obtain-
ed from poorly wintered lots of att le usual ly were 
deficient in marbling of the ribeye in relation to the 
am unt of exterior fat n the arcass. Therd re, most 
of the carcasses were graded U. S. god. Fifteen meas-
urements designed to obje tively characterize the con-
formation in fatness on each carcass were taken. A 
panel of federal meat graders scored each carcass ac-
ording to several conformation, finish , and qua li ty 
factors. These detail sores wi Jl prove of value in char-
acterizing carcasses in the future. 
Quality of Pork- In th is problem a search has been 
made for a technique which wil l permit a rapid and 
Amount of winter gain cau d the 
difference in marbling in the e two 
cuts. Note the superior marbling in 
21, which was from a steer that was 
wi ntered for relatively high winte r 
gain prior to grazing and finishing 
for market. The other cut is from a 
teer that was wintered at a low rate 
of gain. 
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econo mical means fo r measu ring t he total am ount o f 
fa t th at ca n be expected from a carcass, witho ut p hys-
icall y separat in g th e fa t and lea n. Al so needed is a 
m e th od to predi c t th e trimming fat th at w ill be ob-
tained as diffe rentia ted from the no n-trimmed fat, and 
intra and inte rmu scular fa t as diffe renti ated fro m sub-
u taneou s fa t. 
Deterioration in Dehydrated Pork-The m a jor ob-
jec tives in this study were to improve th e shelf life o f 
de h ydrated pork by determining the pro tein changes 
which occur du ring storage and the methods by which 
these ch anges mi g ht be contro lled . T he nature of pro-
te in de terio ra tion , th e cause o f pro tein deteri ra ti on , 
a nd the eva lu a ti o n of presentl y kn ow n chemi cal and 
physical methods used for detecting prote in de teriora-
tion in de hydrate d m eats was th e pro blem . T he de-
ve lopment of new, simple, and sensitive chemi cal and 
phys ica l m eth ods for measuring dete riorati on and the 
co ntrol of "brow ning" by the use o f inhi b ite rs were 
inves tigated . 
Rega rd less of the type of pac king used, a ll sam -
ples of pork stored at 100 degrees F. showed browning 
afte r twO weeks. T he browning increased progressive ly 
up to 8 weeks. T he sa mpl es s to red at -2 0 degrees F. 
rem ain ed light colo red during the sto rage peri od . T he 
flav or o f t he meat stored a t -20 degrees F. did n o t 
ha nge ver a 24 week period . T he po rk stored at 
100 degrees F., however, showed pronounced ch ange 
in fl avor. Paper partition chromatography showed the 
presence of the fo llow ing amino acids in all samples: 
Cys tei acid, g lutamic ac id , g lyc ine and / or se rine, 
isoleucin e and / or phenyalanine, lysine, threonine, 
alanine, trpto phane and / or valine, and unknown spots 
22 and 23. I-Tis tidine, tyrosine, and unknow n SPOtS 23, 
24, and 25 occurred in a majority of samples, w hile 
m e thionine a nd aspartic acid appeared occasionally. 
A ll samples showed the presence of g lucose and galac-
tose. The samples with sugar added and held at 100 
degrees F. showed the presence of man nose and a 
slig ht trace of lactose and /or maltose. Samples stored 
at 100 degrees F. developed greater acidity tha n sam-
pl es he ld a r -20 degrees F. S~ mpl s stored at 100 de-
g rees F. imbibed less water than samples stored at -20 
degrees F. Micro-organi sms found in the dehydrated 
pork were primarily spore formers. Vacuum distilation 
studies showed the presence of amines, aldeh ydes and 
m ethyl ketones. The addition of deoxygenase appeared 
to favor color development in the browning a tivity. 
Other m a teri als tried proved of no valu e in eliminat-
ing the browning activity. 
(Project 101)' 
Consumer Acceptance of Meat and Meat 
Products ( D. E. B rady, Starley Hunter, ). C. Grady, 
Eugene Birmingham. R. P. Brooks, R. L. Henrickson, L. 
N. Tucker). Acceptability of Pre-packaged Meats among 
Household Consumers-Missou ri Agricul tural Experi-
m e n t Sta tio n Researc h Bull e tin 5 12 re por ted o n the 
ea rl y ph ases of this study. I n the sp r ing o f 1952,91 
res id e nts fro m th e c ity o f Columbia we re as ked to 
come to th e M issouri Agricul tural Experiment Station 
Meats Laborator y o n fo u r co nsec uti ve Fridays. T he 
coo pe rato rs were g ive n a ch a nce ro select e it he r ri b 
steak or rib roas ts fro m a displ ay of the fo ur top g rades 
of beef. All grades were so ld a t th e sa m e p rice and the 
selec tio ns made by t he ind ividuals were done w ith our 
a id of project personnel. 
T he in co m es o f th e 9 1 indi v idu als ranged fro m 
less than $100 per month to m ore than $5 00 per 
m o nth . T he indi v idu a ls m ade selectio n s fro m both 
s teaks and roas ts o f all g rades and showed no p refer-
ence pattern in re latio n to in o rne. T he s teak weig hts 
ranged fro m ~ pound to 1 pound 7 o unces. T he roasts 
weig hed from 2 pounds 14 ounces to 5 pounds 8 
o un ces. A to ta l of 147 steaks a n d 150 roas ts we re 
selected. 
A larger number of comm ercia l g rade steaks were 
selec ted th an o f t h ose fro m a ny o ther g rade, w hile 
m o re good g rade roas ts were selected th a n an y o th er 
g rade o f roasts. T h e reasons m ost often m enti o ned for 
m a king a parti c ul ar se lec ti o n we re m arblin g, size, 
thi kness, appearance, am oun t oHat, color of both fa t 
and lean , p rop o rtio n of fa t to lean , textu re, q u antity 
of bo ne, size of bo ne, and littl e waste. 
When the cooperato rs were asked to s tate w hich 
grade t hey tho ug ht they h ad purchased , few gave any 
teaks and roasts from fou.r grad s of beef as they w ere 
displayed in self-service case for consumer preference test. 
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standard grade name as an answer; however, none of 
the cooperators thought they had purchased com-
mercial. A follow-up survey revealed that a majority of 
the customers were satisfied with their purchases. The 
grade on which the most dissatisfaction was reported 
was commercial. The major reasons given for not lik-
ing the four grades were: Prime, toO fat ; choice, too 
fat; good and commercial , tough. 
Nature and Significance of the Microflora which May 
Affect the Acceptability oj Prepackaged Meats- The bac-
terial content of several different types of prepackaged 
luncheon meats obtained from typical retail outlets 
was determined. Considerable variation in the bacterial 
content was observed. With the exception of salami, 
the average psychrophilic bacteria content was ap-
preciably higher (15 degrees C. incubation) than the 
mesophilic count (37 degrees C. incubation), approxi-
mately 18 times as great in the most extreme case, 
balogna. The handling and storage of luncheon meat 
products at low temperatures has an inhibitory affect 
on mesophilic bacteria. Except in extreme cases, phys-
ical appearance, texture, odor, and flavor were not af-
fected by the product's bacterial load. Within rather 
broad limits the total number of micro-organisms 
present in or on prepackaged luncheon meats showed 
little influence on the gross acceptability of the prod-
uct. 
(Project 165) 
Ruminant Digestion (W. H. ~fander, C. C. Brooks, 
C. W. Gehrke, and E. F. Ebert)-Surgical techniques 
for inserting rumen fistulae and exteriorizing the ca-
rotid artery were perfected. The bacteria were counted 
by using a background stain of nigrosine. The prod-
ucts of fermentation included formic, acetic, propionic, 
butyric, valeric, lactic, and succinic acids. By use of the 
silk bag technique it was found that cellulose of corn 
cobs digested more rapidly in an artificial rumen than 
cellulose from finely pulped filter paper. 
(Project 168) 
BOTANY 
THE LATE C. M. TUCKER, Chairman 
Studies on the Tomato Wilt Fungus, Fusar-
ium lycopersici (j. P. Baumgardt, C. M. Tucker). 
Studies on the development of xylem-plugs in tomato 
seedlings which had been inoculated with Race 1 
isolate of the tomato wilt fungus were continued. 
Resistance to the wilt, however, proved not to be en-
tirely a function of the root. 
For artificial infection in liquid cultures, the data 
revealed that deep wounding of the root was necessary 
for successful Fusarium infection. Studies on the nature 
of the materials developed in any resistant variety in-
dicated that the xylem-plug was lignoid or phenolic 
in nature. 
(Project 2) 
Development of Tomato Varieties with Re-
sistance to Fusarium Wilt and Other Diseases 
(c. M. Tucker, R. A. Shroeder). Crossing, selection, and 
testing were continued to improve the performance of 
hybrid tomato vines. Thirty-three commercial varieties 
were tested. Varieties with factors for early maturity, 
uniform ripening, and determinant type of growth 
yielded extraordinarily well. A few yellow colored 
lines resistant to Fusarium wilt were included in the 
yield plot. Although inferior to the red varieties in 
quantity of fruit, they appeared entirely acceptable for 
home garden use. 
Thirty commercial varieties and hybrid progenies 
were grown in yield plots. Of the commercial varieties 
used, only Stokesdale produced acceptable fruit. 
In greenhouse tests following field harvest, the 
improved hybrids made excellent yields, frequently 
running 12 to 13 pounds per plant. 
(Project 41) 
Investigation on Oak Wilt (T. W. Bretz, T. W. 
jones, D. W. Morrison, W. D. Buchanan, R. A. Ernst). 
The asexual and sexual stages of the oak wilt fungus 
were found in sporulating form under the loosened 
bark of wilt killed trees. The ascigerous stage of the 
oak wilt fungus was described by T. W . Bretz in Phy-
topathology 42: 435-437 : 1952. Bretz presented a de-
tailed description of the sexual stage of the oak wilt 
fungus and its reclassification and naming. 
The first evidence of sporulation was found a few 
months after the trees were killed. Sporulation ap-
parently was dependent upon a number of factors, in-
cluding the stage of deterioration of the dead tree, 
temperature, and moisture. The development of the 
sexual stage in the life cycle of the fungus occurred 
only when compatible strains of the fungus were 
brought together. This was believed to be accomplish-
ed by unknown insect carriers. 
A bark beetle has been found to establish breed-
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ing gall eries in the small diameter wood of wilt in-
fected trees soon after infection becomes evident. At-
temprs to isolate the oak wilt fungus from beetles 
emerging from galleries in wi lt infected trees thus far 
have been unsuccessful. Negative results have been 
obtained also from attempts to transmit the disease by 
caging beetles from diseased uees, on healthy oaks. 
In 21 forty-acre plots some 20 ,000 individual 
trees have been poisoned. O n 7 of the 21 plots all sus-
ceptible trees within a 50-foot radius of infected trees 
were poisoned. On 7 other plots all susceptible trees 
within a 50-foot radius of an infected [fee were poi-
soned and the infected trees were destroyed by burn-
ing. The 7 remaining plots received no treatment and 
were saved for checks. This study will be continued. 
A stud y was made to determine whether any of 
a wide selection of woody angiosperms were suscep-
tible to oak wilt, or might be capable of harboring rhe 
fungus. The American chestnut proved susceptible co 
the disease. The fungus was able to establi sh itself and 
to persist to a lim ited degree in the following: Acer 
negundo, Aesculus labra, Carya ovata, Cercis canadensis, 
Crataegus Sp. Fraxinis tuadrangulata, Ostrya virginiano 
and Rhus glabra. It appeared doubtful however, that 
any of these species was of importance in harboring 
the oak wilt fungus under natural conditions. 
(Project 52) 
The Identification of Plant Diseases (c. M. 
Tucker, M. E. Michaelson). This project was primarily 
a service project. Approximately 400 letters were writ-
f('n in response to reguests for rhe identificarion of 
diseases in specimens and for information on the con-
trol of the various plant diseases in guestion. 
A seed treatment test was made usi ng two varie-
ties of soy beans and three fungus insecticides. Dis-
colored and non-cracked seed and non-selected seed 
of Perry and Ogden soybeans were dusted with Arasan, 
The two Bats i n back were planted with Perry soybea n 
seed that bad been treated w ith Semesan at the rate of 2 
ounces per bushel and those in front w ith non-dusted seed. 
Semesan, and Spergon at the rate of 2 ounces per bush-
el. Stand countS for the Arasan and Semesan dusted 
seed were greater than for the non-dusted contro l; 
Spergon was toxic. 
(Project 57) 
Virus Diseases of Stone Fruit (D. F. Millikan , 
A. D. Hibbard, C. M. Tucker). During the initia l stages 
of this work emphas is was on the accumu lation and 
increase of virus free cherry clones to assure an ade-
quate supp ly of bud wood for the production of cer-
tified nursery stock. The efforr now has been directed 
coward the production of seed l ings from virus free 
Prunus mahalev seed crees, to eliminate the possibi lity 
of transmission of virus to the understock. At the pres-
ent time a small number of seed trees have been I -
cated and indexed as free from r ing spot and cherry 
yell ows. Add itional trees have been found and are be-
ing indexed for virus content; several superior clones 
have been propagated to assure a plentiful supply of 
seed for all nursery demands. Two genera l types of 
symptoms occurred when sweet cherry trees were inoc-
ulated with necrotic ring spot. Necrosis of the t ip 
spurs occurred on the Lambert and Napoleon varieties 
inoculated with mild strains of ring spot, whi le inoc-
ulations with a more virulent strain caused more ex-
tensive killing, sometimes extend in g to the und er-
stock. On the other hand, inoculations with the same 
strains of ring SpOt on Gold or Hardy Giant produced 
symptoms of the locali zed ch lorotic condition and 
typical ring spotting, with the degree of virulence ex-
pressed solely in the degree of shot-holing. No sig nif-
icant difference in growth was obtained. 
(Project 68) 
Cereal Disease (M. E. Michaelson, M. F. Zuber). 
Using the g lass tumbler-green ho use method of 
H ppe, the resistance to seedling blig ht of 14 inbred 
lines, 10 single crosses, and 28 double crosses of corn 
was determi ned. The same inbred lines of double 
crosses were tested for their res istance to leaf blig ht , 
cau ed by Helminthosporium turcicum. In all groups the 
reaction of the material to seedling blight ranged from 
very susceptible to resistant. Of the inbred lines, 3 
were res istant an d 5 moderately resistant; of the single 
crosses, 2 were resistant and 6 moderately resistant; 
and of th e double crosses, 5 were resistant and 12 
moderately resistant. The reaction to leaf blight ranged 
fr m moderately resistant to moderately susceptible, 
a~ tho~gh some of the lines proved extrem ly suscep-
tlble In the field. Several lines were resistant to both 
seedli ng blight and leaf blig ht. 
(Project 127) 
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A. C. RAGSDALE, Chairman 
Studies in Milk Secretion (c. W. Turner,). 1. 
Raeside, W. R. Miller, A.). Olsan). A study was con-
ducted to investigate the effect of thyroprotein feed-
ing on white Plymouth Rock chicks and the pos-
sibility of meeting the nutritional requirements of the 
hyperthyroid animal by supplementation of the feed 
with additional vitamins and growth stimulating fac-
tors. In the hyperthyroid chick, APF, as a unit (0.5 per-
cent), was more effective than Vitamin B12 (3 mg. per 
100 gm. of feed) in growth stimulation. There was an 
indication that increasing the level of thyroprotein 
to 0.04 percent might necessitate giving an additional 
supplement of Vitamin D, since the ash percentage of 
the tibia of chicks on a rachitogenic diet was lower 
than when 0.02 percent of the thyroprotein was fed . 
An extracted liver residue at the level of 5 percent had 
a growth promoting effect in both normal and hyper-
thyroid chicks. However, the APF contained addition-
al growth promoting factors not present in the liver 
residues. There was evidence that a.nribiotics might 
affect the weight of the thyroid gland. Aureomycin 
had a slightly depressing effect on the weight of the 
thyroid gland, being more noticeable in the younger 
chicks. 
The past approach to the study of the inheritance 
of milk secretion in dairy cattle considered only the 
combination of genes brought together in the zygote 
and the end result of their interaction, as represented 
by the productive capacity of the lactating animal. 
Consideration in this study was directed toward an 
endocrine approach to the problem, with attention 
given to the physiological and anatomical means by 
which the activity of the genes or groups of genes 
make possible the expression of the differences in 3. 
genetic make-up of the mature animal. The role of the 
mammogenic, lactogenic, thyrotopic, parathyroid, 
growth, and milk "let-down" hormones was consid-
ered. 
It has been established that progesterone is re-
quired for the maintenance of pregnancy and for the 
stimulation of the growth of the mammary gland in 
the udder. In this study, the object was to determine 
the rate of secretion of progesterone during the advance 
of pregnancy. The technique used to estimate the pro-
gesterone secretion was to remove the corpus luteum 
of pregnancy and determine the amount of exogenous 
progesterone required to maintain the pregnant con-
dition. It was discovered that after the 7th month of 
pregn3ncy, the secretion of progesterone by the pla-
centa was sufficient to maintain pregnancy. 
The research revealed two sources of progesterone 
during pregnancy : The first was a secretion by the 
corpus luteum which predominated during the first 
two-thirds of pregnancy, and the second from the 
placenta which increased gradmJly throughout preg-
nancy, due to increase in size of placenta. The placenta 
source predominates during the latter part of preg-
nancy. Attention now has been turned to the measure-
ment of the progesterone level of the blood in an at-
tempt to get a more accurate measurement of the pro-
gesterone requirement during pregnancy. 
(Project 3) 
Official Testing of D air y Cows (P. R. 
Cornelison). This project is basically a service project. 
Each month an average of 3,098 cows in 153 herds 
were tested for milk 3.nd butterfat production. Ad-
vanced registry testing and herd improvement registry 
testing were carried out. The herd improvement regis-
try plan included 95 percent of the herds on test. 
Numerous sires of all breeds were proven. The proof 
record was published in the advanced registry publica-
tions of the several breed associations and in the lists 
published by United States Department of Agricul-
ture. Many outstanding brood cows were located 
through the testing program. 
The highest butterfat and milk producing cow in 
the herd improvement registry program produced 
27,552 pounds of milk and 1,079 pounds of butterfat. 
This was a Holstein cow owned by Clyde Hill Farms, 
Clyde, Mo. The highest producing cow on Advanced 
Registry test was a Guernsey cow owned by St. Albans 
Farms. She produced 18,913 pounds of milk with 911 
pounds butterfat. 
The highest producing Jersey cow, owned by 
School of the Ozarks, produced 16,915 pounds of milk 
with 930 pounds butterfat, in Advanced Registry test. 
The highest producing Jersey on Herd Improve-
ment Registry test produced 17.236 pounds milk with 
1,060.2 pounds butterfat. The highest producing 
Guernsey cow on Herd Improvement Registry test 
produced 19,178 pounds of milk with 936 pounds but-
terfat. 
The Holstein herd owned by John Abrudan, 
Seymour, Mo., led all herds on Herd Improvement 
Registry tests with a herd average of 17,033 pounds 
milk, testing 3.6 percent butterfat for a total of 614 
pounds butterfat average on nine cows. 
(Project 5) 
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The Effect of Bacterial Development on the 
Nutritive Value 0 f Mil k Constituents U. E. 
Edmondson,). H. Gholson, K. L. Tallman, R. G.Jensen , 
A. R. Brazis, T. D. Peck). A total of 32 acid producing 
Streptococci were isolated from sour cream. By the use 
of biochemical tests, 18 of the isolates were identified 
as Streptococci lactis. All strains of Streptococci lactis grad-
ually developed resistance to the antibiotics through 
repeated culturing with increasing amounts of the an-
tibiotics. At the end of 40 transfers, the range of re-
sistance was as follows: Penicillin 2.0 to 3.2 units per 
millimeter for a 20 to 30 fold increase in tolerance; 
aureomycin 20.0 to 100.0 units per millimeter, a 200 to 
1000 fold increase in tolerance; and streptomycin, no 
inhibition up to 10,000 units per millimeter. This de-
veloped tolerance was maintained through several 
transfers. Preliminary results, however, indicated that 
freezing decreased appreciably the acquired tolerance 
which, in some cases, was never reacquired. 
Studies on growth factors for Streptococci agalactiae 
(Lancefield Group B) failed to show any improvement 
over growth obtained on casein-acetate-lactose broth. 
A decrease in the total solids content of Bulgarian 
buttermilk was found by the Mojonnier method of 
testing milk and milk products. This loss was traced 
to the loss of one to two molecules of water in the 
formation of lactides from lactic acid, brought about 
by the high heat used in the Mojonnier testing meth-
od. 
(Project 7) 
Nutritional Studies on Growth and Milk Pro-
duction (H. A. Herman, W. H . Cloninger, A . C. 
Ragsdale, K. W. Bower). To more accurately evaluate 
the nutritive value of typical dried roughages that are 
fed to dairy cattle, a total of 212 samples of hay and 
32 samples of silage have been obtained from Missouri 
farms and chemically analyzed. The samples were ob-
tained from farms where soil analysis tests had been 
made and where complete information on methods of 
harvesting, stage of maturity at cutting, data on curing 
and weather conditions before storage of the hay were 
available. The hay samples were graded according to 
the U. S. Department of Agriculture standards for hay 
grading and the percentages of leaf, stem, and foreign 
matter were determined. 
The Influence of Diet on Growth, Lactation, and 
Reproduction in Dairy Cattle- The effect of the plane 
of nutrition up to producing age in dairy heifers on 
the level of lactation, reproduction, and longevity were 
important phases of the study. Over a 10-year period 
data has been obtained on more than 50 Holstein 
heifers that were raised from birth to producing age 
on high, intermediate (normal), and subnormal planes 
of nutrition. The economy of rapid, normal, and re-
tarded growth was studied. 
Heifers which were 5-30 percent above normal in 
weight and 5-10 percent above normal in skeletal 
growth were one-third more expensive to raise than 
the heifers which received a normal ration. Production 
of the overfed heifers was below that of the controls 
(or normally fed animals). Heifers which received a 
sub-normal plane of nutrition failed to attain a normal 
size until they were 5 to 7 years of age, but did attain 
normal size, apparently when sufficient nutrients were 
obtained. Milk production of the group which received 
sub-normal diets as heifers was below that of the con-
trols but did equal normal production after the third 
or fourth lactation. 
Reproduction was poorest in the heavily fed 
THE AVERAGE COMPOSITION OF THE 73 SAMPLES OF DRIED ROUGHAGES TESTED THIS YEAR 
First Second Third 
Cutting Cutting Cutting Red 
Kind of Hay Alfalfa Alfalfa Alfalfa Lespedeza Clover Timothy Red Top Soybeans 
Leaf % 48.55 51.1 49.83 67.29 52.68 -------- -------- 51.38 
Stem % 51.45 48.9 50.17 32.71 47.32 -------- -------- 48.63 
Foreign Matter % 7.46 5.30 9.38 44.5 19.38 30.7 39.4 1.15 
Dry Matter % 91.61 91.62 91.95 91.86 91.71 92.74 92.61 89.59 
Crude Protein % 16.22 17.29 17.04 14.39 13.66 6.67 6.26 14.71 
Ether Extract % 1.90 1. 75 1.98 3.09 2.35 2.03 2.10 2.26 
Crude Fiber % 28.76 27.77 26.69 25.17 27.96 34.96 32.41 28.79 
Lignin % 11.8 11.5 11.5 18.25 14.7 14.57 14.5 11.0 
Carotene: Micrograms 
Per Gm . 6.12 6.11 11.05 43.65 7.25 6.95 4.23 14.92 
Ash % 7.30 7.65 7.53 5.66 6.53 5.78 6.62 6.74 
Ca % 1.275 1.08 1.134 0.95 1.194 0.25 0.25 1.055 
P205 % 0.561 0.534 0.589 0.419 0.379 0.310 0.346 0.397 
K% 1.62 1.98 1.80 1.00 1.38 1.50 1.26 0.98 
Mg % .306 .317 .357 .334 .371 .170 .216 .620 
Mn % in Ash .019 .0134 .0216 .019 .015 .062 .152 .111 
Cu % in Ash .0029 .0025 .0025 .0024 .0018 .0042 .0034 .0026 
Fe P.Pm in Ash 148 163 149 137 142 96 142 301 
Zn % in Ash .0014 .0010 .0068 .0072 .0027 .0032 .0008 .0030 
B % in Ash .0039 .0043 .0075 .0116 .0036 .0023 .0073 .0216 
Mo % in Ash .00025 .00014 .00023 .00013 .00019 .00036 .00024 .0002 
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heifers, apparently due to the deposition of excess fat 
around the reproductive organs. 
Normal growth, using pasture and roughage as 
much as possible, with minimum concentrate feeding , 
proved the most economical and practical plan for rais-
ing heifers. 
A study was made on the effect of antibiotics on 
the growth of calves from 4 days to 8 weeks of age. 
Calves receiving antibiotics gained 12 to 15 percent 
faster and had a lower incidence of scours than the 
control animals. 
The Growth of Dairy Heifers Raised on Minimum 
Roughage-Digestion trials were conducted on 4 Hol-
stein heifers which were fed chopped, ground, and 
finely ground alfalfa hay. The heifers were fed the hays 
in amounts to insure nearly complete consumption. 
No great difficulty was encountered in getting slightly 
over 2 pounds of hay per 100 pounds of body weight 
consumed by all animals. Normal rumina.tion occurred 
on the chopped hay but rumination ceased during the 
finely ground hay feeding trial. There was no signifi-
cant difference in the digestibility of the alfalfa hay 
due to fineness of grinding. Thus it was concluded 
that rumination is not essential for normal digest-
ibility of ground alfalfa hay. 
During the course of this study more than 200 
heifers have been raised to freshening age and to nor-
mal size with a grain concentrate allotment of one-half 
ton per head. This maximum roughage-minimum 
concentrate feeding plan has made it possible to realize 
great savings in raising young dairy animals. 
The Causative Mechanisms in Bovine Mastitis and 
the Effects on Milk Production-The effect of Streptococcus 
agalactiae filtrates on the in vitro anaerobic glycolysis 
of bovine mammary tissue slices has been studied by 
means of the Warburg technique, using sodium ace-
tate as the metabolic substrate. 
The beta hemolytic, Lancefield group B, strep-
tococci were isolated from a.cute cases of Streptococcus 
agalactiae mastitis and cultured in the laboratory on 
a semi-synthetic casein-acetate-Iactose broth medium. 
Cultures (18 hours old) were rendered sterile and the 
comparative effects of these filtrates were studied in re-
action flasks containing metabolizing mammary tis-
sues. The filtrates caused a marked decrease in the rate 
of anaerobic glycolysis compared to the slight inhibi-
tory effect of the uninoculated media. Intramammary 
infusions of the filtrates into cows' udders produced 
hardness and swelling of the infused quarters within 
1 to 2 hours, followed by rectal temperature increases 
of 3 to 50 F. within 6 to 9 hours after infusion. The 
rectal temperatures returned to normal after approxi-
mately 12 hours but the production of physically ab-
normal milk persisted for 2 to 3 days. Infusions of the 
uninoculated media into the udder produced only mi-
nor symptoms of irritation in the infused quarter. 
However, the milk obtained at the first post-infusion 
milking period was physically abnormal. 
The level of sodium acetate required by Streptococ-
cus agalactiae for maintenance of the short chain, 
smooth form was approximately 0.003 percent. Ad-
ditional amounts of sodium acetate appeared to act as 
a buffer only. Preliminary tests indicated that the chain 
length in this group of bacteria increased as the pH 
increased, especially from pH 6.0 to pH 8.2. At the 
more alkaline pH's there was a tendency for the cells 
to agglutinate. 
A Comparison of the Feeding Value 0/ Blackstrap and 
Wood Molasses for Dairy Cattle-Evidence was obtain-
ed which indicated a direct correlation between the 
amount of molasses fed and the total number of ba.c-
teria per gram of wet rumen ingesta. Additions of 
molasses at rates of 1, 2, and 4 pounds daily to nor-
mal rations brought comparable increases in bacteria 
up to about 100 billion bacteria per gram of wet rumen 
ingesta at the 4-pound level. The data indicated that 
the addition of 1 to 2 pounds of molasses daily to the 
ration improved the total digestibility of the ration 
while amounts exceeding 2 pounds of molasses daily 
were of questionable value on rations of average 
quality. 
(Project 17 ) 
The Influence of Procurement and Processing 
Methods on the Quality of Milk and Milk Prod-
ucts (W. H. E. Reid,). H. Gholson). A Study of Methods 
of Manufacturing a Cultured Cream Salad Dressing-
Methods and procedure for manufacture of "Cultured 
Cream Spread and Salad Dressing" were perfected. 
Extensive merchandising programs were initiated by 
the American Dairy Association, based on data ac-
quired from this research project. Methods of mer-
chandising, selling, and distributing the product have 
been studied in cooperation with the American Dairy 
Association in numerous milk product plants through-
out the United States. The reception accorded this new 
cream product was, without exception, highly favor-
able. 
A Study of Factors Affecting the Melt-Down Qual-
ities of Different Flavored Ice Creams - The data indicate 
that the following factors definitely affect the melt-
down qualities of ice cream from a consumer view-
point: 
(1) Ingredients-When using variable increments 
of butterfat, solids non-fat, and sugars, the melt-down 
qualities of ice cream vary in almost direct ratio to 
amounts used. 
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(2) Different homogenization pressures produced 
only limited effect upon melt-down qualities of ice 
cream. 
(3) The percentage of air incorporated in ice 
creams affected the melt-down qualities in almost di-
rect ratio to the increase in the percent of air incorpo-
rated when measured in ice cream overrun. 
(4) The effects of different percentages of stabi-
lizers upon the melt-down qualities in ice cream varied 
according to the stabilizers used. Some stabilizers tend-
ed to delay melt-down whereas others had no affect 
on the melt-down quality in the ice cream. 
(5) Three different emulsifying agents were stud-
ied, each produced a different type of effect upon melt-
down of the ice cream. The general tendency , how-
ever, was to delay the melt-down of ice cream as rhe 
percentage of the emulsifiers was increased. 
A Study of the Quality of Milk Received at Missouri 
Cheese Factories and Evaporated and Dry Milk Plants-
This study revealed a marked improvement in the 
quality of milk received at Missouri cheese factories , 
and evaporated, condensed, and dry milk plants, dur-
ing the period in which the study was made, This 
improvement in the quality of milk resulted in con-
siderable improvement in quality of the finished prod-
UCts. 
The plant managers and field men played an im-
portant role in improving the quality of milk received 
at the respective plants by advising producers of the 
proper techniques for the production of clean milk. 
Improved cooperation between the plants, the 
producers, and the milk haulers has resulted in im-
proved quality of the milk received at the plant. Plant 
managers throughout Missouri are cognizant of the 
value of constantly maintaining a high level of sanita-
tion of their plant surroundings. The economic loss 
experienced when milk must be rejected has been fully 
demonstrated to plant managers, field managers, and 
dairy farmers. 
( Project 37) 
A Study of the Hormonal Effects on the Pre-
cursors of Milk Constituents (c. W. Turner, C. R. 
Hoover, Mei H. Wang, W. F. Williams, A.]. Olsan). A 
simple. rapid method for the biologic assay of thyro-
tropin was developed using day old chicks. The results 
were described in terms of Bergman-Turner chick 
units. Shortly after the work was completed and before 
the results were published, a new U. S. P. standard was 
prepared and distributed as a reference standard. These 
data now are being converted into units of the new 
reference standard. 
The amount of milk " let-down" hormone in the 
posterior lobes of dairy cattle was determined for the 
first time. This hormone is responsible for the con-
tracrion of the myoepithelial cells surrounding each 
alveolus which forces the mi.lk contained in the 
lumina down into the cistern for removal at milking. 
Milkers seldom obtain more than 75 to 85 percent of 
the milk contained in the udder. It is extremely impor-
tam to learn why. Considerable variation was noted in 
the amount of let-down hormone in the cows investi-
gated. The workers suggest that part of the variation 
in completeness of milking is due to variation in the 
amoum of milk "let-down" hormone discharged into 
the blood stream to act as a stimulus of milk removal. 
(Project 42) 
The Endocrinology of Milk Secretion (c. W. 
Turner,]. 1. Raeside, W. R. Kirkham, C. R. Hoover, W. 
R. Miller,]. R. Elliott, A.]. Olsan, W. F. Williams). 
Evidence of the presence of the male hormone in dried 
cow manure and a method of extraction have been 
found. A possibil ity of the origin of the male hormone 
in the digestive tract has been investigated. Some 
workers feel that the hormone is associated with the 
bile. Work continues in an effort to locate the source 
of male hormone in the digestive tract of the cow. 
The mammary gland of cows passes through 
stages of growth lactation, and involution. The hor-
mones which influence growth and lactation are 
known. A study was made of the metabolism of the 
mammary cell and the energy metabolism of the nor-
mal gland during all stages of the reproductive cycle. 
The oxygen consumption. carbon dioxide release, and 
aerobic glycolysis have permitted determination of a 
respiratory quotient for the rat mammary gland. These 
determinations were related to nitrogen content rather 
than to the wet or dry weight of the gland. The data 
indicated relatively high R. Q .'s in the glands of vir-
gin. non-estrus animals. At mid-pregnancy, the R. Q. 
drops and at term it drops further. At the beginning 
of lactation, the R. Q . increases again to a peak of 
about 11 days, then declines with the advance of lacta-
tion. During the involution of the gland the R. Q. 
again declines. 
One of the problems in the study of the mam-
mary gland is rhat of determining quantitatively the 
rate of increase in the epithelial cells. A study of the 
desoxypentose nucleic acid (D.N.A.) indicated that 
the amount present in each cell was constant. If this 
is true the amount of D .N .A. in the mammary gland 
should be related to growth of the lobule-alveolar 
system during pregnancy. These data coincide with 
the observation that the growth of the mammaty 
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gland was largely completed at mid-pregnancy. The 
data showed a rapid increase in D .N .A. content of 
individual rat glands during pregnancy, reaching a 
plateau at about mid-pregnancy. 
A second nucleic acid, pentose nucleic acid 
(P.N.A.) content of the rat gland rose parallel to 
D.N.A. during the first half of pregnancy bur con-
tinued to increase in amount throughout lactation, 
reaching a maximum value at 21 to 22 days oflactation. 
Following weaning, the P.N.A. decreases sharply in 
relation to the involution of the mammary gland and 
soon reaches values of undeveloped glands. 
Work with pregnant rats indicated that a factor, 
presumably an enzyme, which could be estimated by 
the ability to spread out when injected subcutaneously 
in the backs of rabbits, was present in increasing 
amounts in the glands up to the middle of pregnancy. 
The amount of spreading factor which could be ex-
tracted from the mammary gland following mid-
pregnancy then declined. 
(Project 43) 
Influence of Climatic Factors on Metabolism 
and Cardiorespiratory Activities of Cattle (Samuel 
Brody, H. H. Kibler, D. M. Worstell, Orley J. Miller). 
Investigations revealed that there were no appreciable 
changes in these reactions of dairy catrIe to changes in 
humidity at temperatures below 75 ° F. At tempera-
tures above 75 ° F. , however, increasing humidity de-
creased evaporative cooling, increased the body tem-
perature and respiration rates, and decreased feed con-
sumption and milk production. 
Preliminary inspection of data indicared that at 
temperatures between 15° and 20° F. wind velocity of 
9 miles per hour increased heat production (above that 
of a wind velocity of 0.5 miles per hour) by 60 percent 
in Brahmans, and by 20 to 35 percent in Holsteins, 
Brown Swiss, and Jerseys. This gives some indication 
of the value of shelters as protection against cold 
winds. At temperatures of 80° to 95° F., wind veloc-
ities of 9 miles per hour retarded the rise in rectal tem-
perature, indicating the value of rapid air movement 
within this temperature range. 
(Project 44) 
Methods and Techniques for an Efficient 
Dairy Farm Enterprise (H. S. Peet, A. C. Ragsdale). 
Complete herd, Herd Improvement Registry, type 
classification, health, pasture, crop, and feeding records 
with costs have been kept in this project. The im-
provement of dairy cattle through breeding continues 
to be a primary objective. A study of the comparative 
value of cane (blackstrap) molasses and wood sugar 
molasses as preservatives for alfalfa-brome silage was 
completed. The wood sugar molasses had a preserv-
ative value equal to cane sugar when used in alfalfa-
brome silage at a rate of 60 pounds per ton. The feed-
ing values of the two silages, one using wood sugar 
molasses preservative and the other using cane (black-
strap) molasses preservative, were almost identical 
when measured in terms of milk production, fat pro-
duction, live weight, palatability, and consumption 
of silage. 
A federal accredited tuberculosis-free and state 
accredited brucellosis-free herd has been maintained. 
Sanitary practices, such as washing the udder with 
chlorine, rinsing teat cups after milking each cow, use 
of strip cup, diagnostic tests (Hotis) and controlled 
~iJking order have kept mastitis infection at a min-
Imum. 
(Project 64) 
Improvement of Dairy Cattle Through 
Breeding (H. A. Herman, A. C. Ragsdale, P. R. 
Cornelison, C. F. Forman, W. H. Cloninger). The Effect 
of Inbreeding and Out Crossing on Milk and Butterfat 
Production-Milk and butterfat records have been kept 
on the station Holstein herd for study of the effects of 
inbreeding and outcrossing on these factors. Studies 
of body size and conformation and producing ability 
also were made, however, the data have not been ana-
lyzed completely. 
The Transmitting Ability of Jersey Sires- The pri-
mary purpose of this study is to prove station sires. 
Production records were kept and type classification 
data were accumulated on offspring. Daughters of 
bulls included in the study are subjected to periodic 
inspections beginning at approximately two months 
of age and continuing throughout their productive 
life. These data will be used in improving the sires. 
A Study of Factors Affecting Reproductive Efficiency, 
Length of Gestation, Cause of Disposal, and Production in 
Dairy Cattle-This study involves 790 cows which pro-
duced 2.368 living calves over the period 1900-1950. 
Of 2,569 pregnancies. only 168 or 6.5 percent resulted 
in premature birth or abortion. In this study the 
Guernsey cows had a reproductive efficiency of 85.05 
percent, Jersey cows 77.51 percent. and Holstein cows 
83.04 percent. 
A Histochemical Study of the Bovine Reproductive 
Tract-A rather complete study was made of the bovine 
oviducts, uterus , and placenta. Cyclic changes in the 
oviducts during the estrus cycle indicated a high state 
of activity around the time of estrus, followed by de-
creasing activity during diestrus. The non-gravid uterus 
was altered little during the estrus cycle. There was no 
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separate, distinct period of regression in the uterus 
during the estrus cycle. Progestational proliferation 
continued throughout diestrus, and there was little 
evidence of uterine involution until proestrus. The 
proliferative activity which was initiated during dies-
trus in the non-grivada became exaggerned duting 
gestation. 
Placental attachment in the cow is localized in 
numerous placentomes. The placentome is composed 
of the fetal cotyledon with its villi, and the maternal 
caruncle which is formed into crypts. These crypts sur-
round all villi except the short basal villi. The tropho-
blast is a heterologous tissue. That of the villi is irreg-
ular, gr~nular syncytium in which are numerous dis-
crete, often binucleated, giant cells. Necrosis of the 
placenta occurred rapidly following parturition. How-
ever, regression was not completed by 25 days post-
partum. 
The Transmitting Ability of Sires Proved in Missouri 
Dairy Herd Improvement Associations-The transmitting 
ability of 633 sires proved in Missouri Dairy Herd 
Improvement Associations between 1937 and 1949 
was studied. The proof on each sire was based on 5 or 
more daughter-dam comparisons, with all records ad-
justed to a 305-day. twice-a-day milking. mature basis. 
The data revealed an average annual increase of 4.06 
pounds butterfat per cow for d~ughters of the proved 
sires. A tOtal of 358 sires maintained or increased pro-
duction and 275 others sired daughters producing less 
than their dams. An additional 79 sires were proven 
by Missouri Dairy Herd Improvement Associations 
in 1950. Their daughters averaged 403 pounds of but-
terfat, com pared to 390 pounds of butterfat produced 
by the dams. In 1951, 74 sires were proven. Their 
daughters averaged 394.8 pounds butterfat, compared 
to 395.2 pounds butterfat produced by the dams. 
Thirty-four of these sires increased butterfat produc-
tion of their daughters while 40 decreased butterfat 
production on a daughter-d~m comparison basis. 
During 1952, 68 sires were proven. Their daugh-
ters averaged 426 pounds of butterfat, compared to 395 
pounds butterfat produced by the dams. Forty-nine of 
these sires increased production while 19 decreased 
production on a daughter-dam comparison basis. 
Estimating Transmitting Ability of Brown Swiss 
Sires-In this investigation it w~.s found that correlat- . 
ing the proved sire's prediction index with his actual 
proof index resulted in essentially the same correlation 
coefficient value as the prediction index correlated 
with the production of his daughters. A simple, guick. 
and accurate method of predicting the future produc-
tion index of bulls was merely one-half the sire's index 
plus one-half the d~.m's record. While this is an arbi-
trary method of predicting the transmitting ability of 
a bulL it would be easier for breeders to handle than 
the more complicated multiple regression eguations. 
(Project 84) 
Increasing the Effectiveness of Artificial In-
semination as a Means of Improving Dairy Cattle 
(H. A. Herman, K. W. Bower,]. M. Buckalew, A . C. 
Ragsdale, P. R. Cornelison,). T. Smith, ). E. Edmondson, 
K. L. Tallman). Relationship Between Physical and Chem-
ical Characteristics of Dairy Bull Semen and Fertility-A 
study was made on the relationship of certain charac-
teristics of d~.iry bull semen and the conception rare 
under field conditions. A total of 3,273 semen samples 
collected from approximately 100 sires in the station 
dairy herd and artificial breeding association were ex-
amined. More than 80,000 cows were artificially in-
seminated by the two artificial breeding ~ssociations 
cooperating in the study. The survival time of the 
semen in storage and the conception rate under field 
conditions continues to be one of the most valuable 
guides to semen fertility. 
Factors Afficting the Conception Rate for Artificial 
Insemination Under Field Conditions- The use of anti-
biotics in semen extenders, improved technigues in 
handling semen in the field, and a broad educational 
program have resulted in better cooperation on the 
part of herd owners in getting cows serviced at the 
proper st~ge of estrus and an increased conception rate. 
The elimination of bulls whose semen proved to have 
a poor storage capacity also aided in improving the 
overall conception rate. 
Improved feeding practices helped increase breed-
ing efficiency. These practices included the purchase 
of good guality roughage ~.nd the use of grass and 
legume silage, the use of small grain pastures grown 
on fertilized land, the use of molasses to improve the 
palatability of poor grade roughages and the culling of 
diseased and low producing animals. 
Improved Techniques for the Dilution and Preserva-
tion of Semen-The use of whole milk, skim milk, ho-
mogenized whole milk, and some commercial diluters 
was investigated. Further study definitely is needed to 
develop and test diluters other than egg yolk citrate 
for bovine semen used in artificial breeding. 
Bacteria Found in Bovine Semen and Their Effict 
Upon Livability of Spermatozoa-Poor survival time of 
spermatozoa was found to be associated with a high 
hemolytic bacterial content. Some non-hemolytic bac-
teria appear to exert a favorable effect upon sperma-
tozoa survival. It was found that the presence of 
Pseudomonas aeruginosa in semen generally indicated 
a future decrease in bull fertility, although the organ-
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ism had little or no deleterious effect upon the sper-
matozoa during storage. 
(Project 89) 
Influence of Climatic Factors on Productivity 
(Samuel Brody, C. R. Blincoe, H. E. Dale, H. D. Johnson , 
H. H. Kibler, 0.]. Miller, A. C. Ragsdale, R. E. Stewart, 
D . M. Worstell). The "comfort zone" (maintenance of 
normal body temperature without serious aid from 
physicial or chemical homeothermic mechanisms) in 
European-evolved cattle was between about freezing 
and 60° F. The higher the productive level and the 
larger the individual the greater the cold tolerance and 
the lower the heat tolerance. Rect:ll temperatures be-
gan to rise on increasing the environmental tempera-
ture above 70° F. Increasing humidity or light at en-
vironmental temperatures above 70 0 · F. affected the 
cattle similar to increasing temperature. For example. 
increasing light intensity from 5 ro 180 Btulft2 / hr 
(during a five-week period of constant :l.ir tempera-
mre) reduced the average milk yield of five Holsteins 
by 10% at 45 ° F. , by 24% at 70° E , and by 40% at 80° 
F. ; in four Jerseys the average milk yield declined by 
5% at 45 ° E, by 14% at 70° F., and by 30% at 80 ° F. 
The non-lactating Brahmans showed no change in 
feed consumption with increasing light intensity at 
these three :lir temperature levels. 
(Project 100) 
ENTOMOLOGY 
LEONARD HASEMAN, Chairman 
Furnishing Missouri Farmers with Timely 
Information on Insects and Their Control (Leonard 
Haseman, P. C. Stone, H. E. Brown, Lee Jenkins, c. W. 
Wingo, W. R. Enns, G. W. Thomas, E. R. Oatman). This 
project, basically, is a service project. With the help 
of state and federal extension entomologists, the ex-
periment station staff continued an annual survey on 
cotton insects, hessian fly , corn borer, chinch bug, 
grasshoppers, and orchard and garden pests. Fnmers 
living in seriously threatened areas were forewarned 
of the potential increase in insect numbers. Timely 
help with these outbreaks enabled farmers to save con-
siderable sums of money. No other investment on the 
farm brings as great returns as timely, well-planned 
insect control work. Many farmers said thn they saved 
$60 for each $1.00 they spent on the control of insects. 
(Project 30) 
Investigation and Control of the Codling 
Moth and Other Fruit and Vegetable Insects (Lee 
Jenkins, G. W. Thomas, E. R. Oatman). A study was 
made of the effectiveness of Parathion, EPN, Mala-
thon, and DDT in killing larvae of Codling Moths 
after they had entered the fruit. The data revealed thar 
1 ~ lb. of 15 percent wettable Parnhion per 100 gal-
lons of spray was the most effective; it killed 83.8 per-
cent of the worms in the apples sprayed. The unspray-
ed checks showed 41 percent of the larvae dead. 
EPN-300 proved superior to Parathion for con-
trol of mite infestations. Aramite gave the best con-
trol. Spray application of 1 ~ lb. of 15 percent wettable 
Parathion in 100 gallons of water gave excellent con-
trol of peach and grape insects. For control of vege-
table insects, 3 percent Methoxychlor and EPN-300 
both gave excellent results. A combination of 3 per-
cent Methoxychlor and 1 percent Lindane used at the 
rate of 25 lb. per acre gave excellent control of melon 
insects. 
(Project 31) 
An Investigation of the Malarial Mosquitoes 
in Missouri (P. C. Stone). Pest mosquitoes were col-
lected and identified during the summer. Special atten-
tion W:JS given to rhe development of an inexpensive 
aeriated rearing jar for aquatic insects (Simuliidae). 
The aeriated jar proved very effective for black-fly 
larvae. 
The new equipment consisted of a glass battery 
jar containing water :Jnd some debris from the larval 
habitat. A rubber air inlet tube was attached ro the 
bottom of the jar. The tube led from an rraquiditioner" 
air pump which forced air into the jar. The air came 
to the surface in streams of bubbles that took definite 
paths :JIong which the larvae attached themselves to 
the side of the jar, to the leaves and debris. Water cur-
rents were set up in the jars by the streams of air bub-
bles simulating water currents in small streams. The 
larvae pupated along these pnhs of bubbles and then 
emerged. The equipment is duplicated at little expense 
and makes it possible to rear aquatic insects from many 
different brooks at a time. It is small, compact, and 
portable and rhus makes it possible to rear insects 
under vnied water temperatures by placing the jar 
with the attached pump either inside or outside of 
the building, in a temperature cabinet or in an elecrric 
refrigerator. 
(Project 34) 
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Investigation of Sulfa Drugs for Controlling 
American Foulbrood of Bees (Leonard Haseman). 
Bee colonies fed half a gram of sulfathiazole to each 
g~Jlon of sugar syrup reared healthy broods, even in 
old combs known to be infected with American foul-
brood. Sulfathiazole worked best when fed in sugar 
syrup. The treatment gave complete control in the 
apiaries studied. 
Preliminary steps were taken to use isotopes in an 
attempt to trace the sulfathiazole through the hive ~nd 
the bees and to determine how long after the last feed-
ing detectable amounts may remain in the hive. 
(Project 45) 
Insects of Livestock and Their Control (c. W. 
Wingo, Leonard Haseman). Tests with strains of resist-
ant flies showed that chlorinated hydrocarbon sprays 
alone or in various combinations were inadequate in 
the conrrol of flies collected from Missouri fnms. Be-
cause of wide variation in barn floor and wall construc-
tion and the great toxicity hazard to the farm operator, 
tetraethylpyrophosph:ue baits were found unsuited 
for general farm use. The use of baits ~nd cone-type 
fly traps resulted in a definite decrease in fly popula-
tions even in situations of heavy reproduction by 
house flies. 
Pyrethrins activated with n-octyl sulfoxide of 
isosafrole proved effective in control of house flies for 
periods of 24 to 96 hours when cattle were sprayed 
with a 5 percent suspension of wettable powder prep-
aration. The material showed definite promise for field 
use provided the cost could be reduced. 
Dna indicate that practicing sanitation, baiting, 
and trapping may greatly reduce house fly popula-
tions. 
(Project 46) 
Influence of Soil Minerals on Insects (Leonard 
Haseman, P. C. Stone, H. E. Brown). Crickets were fed 
a diet of ground corn grown on two levels of soil fer-
tility. The corn used in the experiment was harvested 
from plots that had been in corn continuously for over 
60 yens but one plot had received 6 tons of barnyard 
manure annually while the other had received no fer-
tilizer treatment. The corn from the plot with no treat-
ment average 7.09 percent protein and the corn from 
the plor which received 6 tons of manure annually 
averaged 9.50 percent protein. A 43 percent chicken 
feed concentrate was used as ~. "check" diet. The crick-
ets were held at a constant temperature of 80° F., until 
they matured; 89 nymphs received the no-treatment 
corn, 79 nymphs received corn from the plot which 
received 6 tons of manure annually and 66 nymphs 
received the check feed . After 70 days, )6 percent of 
the nymphs on the no-treatment corn were alive and 
averaged 27.7 milligrams per cricket. The crickets on 
the corn from plots receiving manure averaged 90.1 
milligrams per cricket and had a 56 percent survival. 
The crickets on the "check" feed had a 91 percent 
survival and averaged 299.2 milligrams per cricket. 
This study indicates the possible usefulness of the 
common house cricket as a laboratory insect. The 
cricket may also be used in insect toxicology, physiol-
ogy and genetic studies. This work will be continued 
and repeated under more rigidly controlled conditions. 
(Project 74) 
The Biology and Control of Field Crop In-
sects (H. E. Brown, P. C. Stone, Leonard Haseman). 
In this study of the European corn borer rhe effort 
was largely toward the development of techniques to 
be used in future studies. Significant, however, was 
the finding of a 10 percent decrease in corn yield due 
to corn borers at infestation levels of 200 borers per 
100 plants. 
Major effort of this investigation was on corn 
ear worms. When the original inbreds for hybrid seed 
corn production were made, the primary objective 
was incre~sed yield. Disease and resistance to insect 
attack were not usually considered in selecting varie-
ties for inbred production. The vast bulk of the germ 
plasm for insect resistance that may be found in the 
open pollinated varieties is not represented in the com-
mercial hybrids and much of this germ plasm may 
h~ve been lost. However, it seemed essential that any 
open pollinated varieties now available be sampled 
for new inbreds with emphasis on resistance to corn 
ear worm. Due to natural selection, the southern hy-
brids probably had a better chance of being selected 
for corn ear worm resistance. For this reason in our 
work more attention has been given to evaluation of 
the southern hybrids using the single crosses and in-
breds which make up these hybrids. Highly significant 
differences exist between hybrids and certain inbreds 
in resistance to corn ear worm. 
A study of the migration of potato leafhoppers in 
Missouri w.as continued. Tests for angoumois grain 
moth con"trol were centered on the use of various in: 
secticides for the protection of stored grains. Very 
light infestations by the Hessian fly were found. 
(Project 102) 
An Investigation of the Mites and Ticks of 
Missouri (P. C. Stone). The work of preparing a slide 
collection of the mites and ticks of Missouri was con-
tinued. Little is known about the life cycles, food 
habits , and species of the mites in the United States. 
Therefore. nearly every observation made concerning 
specific mites is a definite contribution to the field of 
acarology. This project serves primnily to broaden 
our knowledge of these nearly invisible pests in order 
to more quickly identify them and recommend control 
measures for those which prove harmful. 
Various species of mites and ticks were collected, 
identified, and added to the University collection. 
It was found that chicken mites could be held 
under refrigeration for an extended period of time. 
Chicken mites collected with chicken roost excrement 
were placed in a glass jar and sealed tightly on August 
1. These mites, when stored in a refriger3tor at 40° F., 
were alive and in good condition 6 months later. 
Samples of bluegrass collected during the winter 
months revealed that the silver top mite did not over-
winter in the upper parts of dead plants. 
The biology of the fishworm mite was studied 
under laboratory conditions. This mite, Uropoda 
agitans, has proved to be a menace in commercial fish-
worm rearing beds in Missouri. It was found th3t this 
mite could be controlled with a 0.01 percent Parathion 
spray. 
(Project 131) 
FIELD CROPS 
W. C. ETHERIDGE. Chairman 
Improvement of Missouri Farm Seeds (c. A. 
Helm, W. E. Aslin, L. E. Cavanah). This project is 
primarily a service project in cooperation with the 
Missouri Seed Improvement Association. A total of 
34,859 acres were field inspected for 671 seed growers 
who produce corn , cotton, soybeans, wheat, rye, win-
ter barley, oats, grasses, and legumes in Missouri's Cer-
tified Seed Production and Distribution program. Field 
inspections for certification are restricted to crop varie-
ties recommended by the Missouri Agricultural Ex-
periment Station. The seed which was certified was 
sufficient to plant 385,000 acres of corn, 44 .000 acres 
of cotton, 3,000 acres of sorghum, 21,000 acres of 
wheat. 5,000 acres of winter barley, 300 acres ofbalbo 
rye. 45,000 acres of oats . 140,000 acres of soybeans. 
10,000 acres of grass 3.nd 1,000 acres of legumes. 
CERTIFICA TIONS COMPLETED OF SEED CROPS GROWN 
IN 1952 WERE AS FOLLOWS: 
Crop Acres Yield 
Corn 3,109 55,490 bu. 
Cotton 10,979 1,378 T. 
Soybeans 9,685 113,017 bu. 
Sorghums 23 15,400 lb. 
Wheat 2,194 21,744 bu. 
Barley 118 10,176 bu. 
Rye 108 370 bu. 
Oats 3,408 90,024 bu. 
Grasses 1,488 186,240 lb. 
Legumes 162 20,160 lb. 
CROP ACRES OF CORN, COTTON, SOYBEANS, RICE, 
SORGHUM, GRASSES AND LEGUMES GROWN UNDER 
CERTIFICA TION 
Growers 
40 
67 
250 
2 
1 
44 
5 
62 
42 
5 
170 
Crop 
Hybrid seed corn 
Cotton 
Soybeans 
Rice 
Sorghum 
Grasses 
Legumes 
Wheat 
Barley 
Rye 
Oats 
Acres 
3,109 
11,103 
9,685 
510 
23 
1,868 
162 
2,229 
1,050 
103 
8,684 
THE ESTIMATED CASH SEED SALE VOLUME OF 
CERTIFIED SEED PRODUCED IN 1952 IS AS 
FOLLOWS: 
Fall sown small grains 
Oats 
Hybrid seed corn 
Cotton 
Soybeans 
Rice 
Sorghum 
Grasses 
Legumes 
TOTAL 
$107,000.00 
180,000.00 
75,000.00 
130,000.00 
300,000.00 
12,000.00 
2,000.00 
60,000.00 
8,000.00 
$874,000.00 
The Seed Testing Laboratory plays a vital part in 
the improvement of Missouri farm seeds. The follow-
ing table gives a summary of the seed samples handled 
by the laboratory. 
(Project 19) 
SEED TESTING LABORATORY 
July 1, 1952-March 25, 1953 
1. From Missouri Seed Improvement Association: 
a . Total samples received 
b. Germination tests 
c. Purity tests 
d. Examination for noxious weeds 
e. Varietal identification 
f. Examination for representative sample 
2. From Missouri farmers and seedsmen: 
a. Total samples received 
b. Germination tests 
c. Purity tests 
d. Examination for noxious weeds 
e . Identification 
f. Examination for representative sample 
3. Tests made of all samples received: 
2836 
2495 
1176 
2395 
526 
15 
1725 
1361 
619 
727 
152 
75 
a. Germination tests 3856 
b. Purity tests 1795 
c. Examination for noxious weeds 3122 
d. Identification 152 
e. Examination for representative sample 90 
f. Varietal identification 526 
Total tests made 954T* 
*If estimated to the end of the present fiscal year, the' total 
number of tests would exceed 10,000. 
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4. Samples received for testing by months: 
Month 
July 
August 
September 
October 
November 
December 
January 
February 
March (25) 
Totals 
Mo. Seed 
Imp. Assn. 
169 
171 
60 
101 
427 
549 
714 
425 
220 
~ 
Mo. farmers 
and seedsmen 
153 
149 
68 
52 
74 
181 
456 
392 
200 
f720 
Totals 
322 
320 
128 
153 
501 
730 
1170 
817 
420 
456T 
Improvement of Soft Red Winter Wheat in 
Missouri U M. Poehlman, Leta MahargJ E. T. Jones). 
In comparative yield tests of wheat varieties grown at 
Columbia, Mo., during the period covered by this re-
port, Vigo, Clarkan, and Royal continued to be the 
high yielding soft red winter wheat varieties. Pawnee 
and Ponca were the high yielding hard red winter 
wheat varieties. Outstanding new selections were two 
stains from the cross Clarkan-Vigo (W5868 andW-
5852) and a selection from the cross Kawvale-White 
Federation-Missouri Early Premium-Clarkan Mediter-
ranean (W6185). W6185 was early , stiff-strawed, and 
possessed resistance to loose smut and leaf rust. 
Forty-seven hybrids ranging from the F2 to the 
Fs generations were studied. Eighteen new crosses 
were made. 
All strains and varieties were subjected to artificial 
epiphytotics of leaf rust and some nurseries to stem 
rust. Wheat and quality studies were continued in 
cooperation with the Department of Home Economics 
and the Scott County Milling Company, Sikeston, Mo, 
Grain from 17 promising varieties was milled by the 
Scott County Milling Company and tested for quality 
by the Department of Home Economics. 
( Project 20) 
Breeding Better Oats for Missouri U M. 
Poehlman, C. L. Koehler). Two disease resistant varie-
ties of earl y oats have been distributed to Missouri 
farmers. Missouri 0-200, an early Columbia type varie-
ty with Bond type crown rust resistance, was distrib-
uted in 1950. Missouri 0-205, also a Columbia type 
variety with an intermediate type crown rust resistance 
derived from Victoria parentage, was released in 1952. 
The Misouri 0-205 crown rust resistance appeared to 
be more stable than tha,t of Missouri 0-200. Missouri 
0-205 has been the highest yielding variety in the 
Missouri tests. It will be grown widely in the southern 
corn belt area and probably will replace the Columbia 
variety. 
(Proj ect 21) 
The Improvement of Pastures U D. Baldridge, 
E. M. Brown, O. H. Fletchall). In variety tests at 
Sikeston and Columbia, Mo., Climax lespedeza was 
the best late maturing variety, Rowan the best inter-
mediate maturing variety, and Iowa 6 the best early 
maturing variety. At Sikeston the variety Climax pro-
duced as much seed and 50 percent more forage than 
the standard Korean lespedeza check. Rowan produced 
15 percent more forage than standard Korean lespe-
deza at Columbia. Also at Columbia, Iowa 6 produced 
the same amount of forage and 50 percent more seed 
than standard Korean. 
Two new strains of Lespedeza striata persisted bet-
ter in bluegrass pastures than Korean lespedeza and 
both proved resistant to bacterial wilt. Both turned 
out to be excellent seed producers. 
Considerable effort was devoted to finding suit-
able methods of mass artificial innoculation of lespe-
deza with bacterial wilt, the most serious disease of 
lespedeza. Methods to detect resistant plants in large 
populations are needed badly. The bacterial wilt dis-
ease of lespedeza is so serious that it actually threatens 
the future value of this number one legume crop in 
Missouri . Methods for developing new varieties that 
are resistant to the disease are a must. 
In a yield test of 14 varieties of bromegrass, Okla-
homa 1 out yielded the standard varieties of Achen-
bach, Elsberry, Lincoln, and Fisher. In a variety yield 
test of sudan grass, the varieties Wheeler, Common, 
and Piper excelled. 
Pastures for Southeast Missouri Lowlands-During 
the season covered by this report bromegrass-ladino-
alfalfa pasture produced 223 lb. per acre; tall fescue-
birdsfoot trefoil pasture produced 184 lb. per acre; and 
wheat-lespedeza produced 126 pounds per acre. A 
severe drouth in Southeast Missouri caused the re-
moval of cattle from all experimental pastures by Aug-
ust 6. Average annual steer gain over the three-year 
period, 1950-52, at Columbia was 268 lb. per acre for 
bluegrass-common lespedeza, 316lb. per acre on tall 
fescue-Ladino clover, and 203 lb. per acre on tall fescue 
and Korean lespedeza. See table for results at Lathrop, 
Mo., Experimental Farm. 
Breeding and Developing Superior Strains of Birds-
foot Trefoil. The broadleaved trefoils have shown 
promise for use in long term meadows and pastures. 
In comparative tests of timothy-legume meadow mix-
tures the broadleaved trefoils have yielded 7133 lb. per 
acre. Narrowlt:;tved trefoils have yielded 5883 lb. per 
acre, Kenland red clover yielded 6197 lb. per acre and 
Korean lespedeza yielded 4387 lb. per acre. Empire and 
European are the best yielding varieties of broadleaf 
trefoil. The variety Empire withstood continued heavy 
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BEEF-STEER GAINS ON EXPERIMENTAL PASTURES AT LATHROP, 1952 
Pasture 
TaU fescue and ladino 
2-N Tall fescue and 
birdsfoot trefoil 
Bluegrass and ladino 
rotation grazing 
Blue grass plus 200 lbs. 
33-0-0 annually 
Tall fescue 
Bluegrass and 
lespedeza no 
fertilizer 
Bromegrass, bluegrass, 
and ladino 
Grazing periods 
Apr. 28-June 12 
July 15-Aug. 14 
Sept. I-Sept. 13 
June 12-July 15 
Aug. 14-Sept. 1 
Apr. 28-May 28 
May 28-Aug. 14 
Aug. 14-Sept. 6 
Seli. 6-Oct. 1 
Apr. 28-May 28 
May 28-June 12 
June 12-July 30 
July 3D-Aug. 14 
Aug. 14-0ct. 1 
Dec. 5-March 12 
Apr. 28-June 12 
June 12-Aug. 14 
Aug. 14-0ct. 1 
Apr. 28-May 28 
May 28-July 15 
July 15-Aug. 14 
Aug. 14-Sept. 6 
Sept. 6-0ct. 1 
* Average weight 690 pounds April 28 and 969 October 1. 
grazing and produced good seed crops. It was, how-
ever, susceptible to disease and to winter heaving. The 
variety European recovered from defoliation more 
rapidly than Empire. 
Mechanism of Heredity in Corn (L. J. Stadler. 
M. G. Nuffer, E. R. Sears). Earlier work has shown that 
the segment of gene-string identified as the gene R in-
cludes at least two physically separable genic elements 
of specific effect in anthocyanin pigmentation. The 
divergent action of certain R alleles strongly suggests 
that there may be other genic elements similarly inde-
pendent in action and perhaps physically separable, 
that also may be included in the same complex. The 
method of analysis by unequal crossing over provides 
a technique for analyzing the structure of such com-
plexes by physical separation of their component ele-
ments. The purpose of the current work with R is to 
identify by genetic and phenotypic analysis a series 
of alleles of widely divergent action, and to investigate 
the structure of these alleles by studies of their spon-
taneous mutation behavior and their residues produced 
by unequal crossing-over. The data indicate that in the 
absence of K-IO, mutation is less dependent upon 
crossing-over and possibly is independent of crossing-
over. Additional studies of unequal crossing-over were 
concerned with the development of a technique for 
identifying genic elements without phenotypic affects 
(null elements), and with the possible relation of un-
equal crossing-over to effects on mutation rates indi-
cating an R-linked modifier of mutation frequency. 
Rate of grazing Pounds gain 
Number 
steers* 
Acres of 
pasture 
An 
Acre 
Daily 
per 
steer 
5 
5 
5 
5 
15 
13 
12 
10 
8 
9 
10 
3 
4 
5 
4 
3 
4 
8 
9 
8 
9 
7 
2.5 348 1.86 
2.5 172 1.72 
15 245 1.85 
5 329 1.34 
5 85 .85 
5 215 1.92 
8.4 309 1.78 
X-ray induced mutations reflect minute deficien-
cies induced at specific loci. Ultra-violet induced mu-
tations, however, were found to be sharply different in 
kind and apparently identical with the mutations 
occurring spontaneously. 
Special Genetics of Polypoidy in Wheat- Tetrasome 
XV has been identified, thus completing the terra-
somic series. The seventh group of three genetically 
related (homoeologous) chromosomes has been iden-
tified, and additional compensating nullisomic-
tetrasomic combinations have been synthesized in 
substantiation of the previously announced groupings. 
The seven groups are I, XIV, and XVII; II, XIII, and 
XX; III, XII, and XVI; IV, VIII, and XV; V, IX, and 
XVIII; VI, X, and XIX; and VII, XI, and XXI. Of 
the 42 possible nullisomic-tetrasomic combinations 
within these groups, 27 now have been synthesized. 
Eight combinations between chromosomes of differ-
ent groups have been tested, and all found to be non-
compensating. Analysis of three translocations obtain-
ed from haploids indicates structural homology be-
tween chromosomes IV and XII, XII and XVI, and 
II and Xx. 
Four additional chromosomes from Hope and one 
from Thatcher have been tested for stem rust resist-
ance, but no resistance was found associated with the 
chromosomes. A gene for pubescent glumes has been 
located on chromosome XIV. 
Three lines are available in which, by X-ray, a 
piece of wheat chromosome has been replaced by a 
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piece of Aegilops umbellulata chromosome carrying 
leaf-rust resistance. In one of these lines the chromo-
some is present in single dose in a 42-chromosome 
plant. In the other two lines the chromosome is pres-
ent in double dose, but in addition to the normal 21 
pairs. Crosses of these two lines to monosomics have 
been made to determine the chromosome concerned 
and to obtain the part-Aegilops chromosome in a 42-
chromosome plant. 
(Project 48) 
Improvement of the Missouri Soybean Crop 
(L. F. Williams, R. D. Neely, w. C. Etheridge). The soy-
bean project emphasized the production of superior 
varieties, especially in resistance to disease. Tests were 
conducted to gain information on the comparative 
yield of 15 new varieties. The effect of bacterial pustule 
disease on yield, chemical com position, seed size, 
number of seeds per pod, and other morphological 
characters, was studied. Studies also were made on the 
inheritance of genetic characters and on the effects of 
rate of planting and row spacing on yield. The strain 
L9-5138 yielded well at all test locations. An experi-
ment to compare methods of handling breeding mate-
rial was conducted at Columbia. The results revealed 
that the bulk hybrid method frequently used with 
small grains gave just as high an average yield as the 
more expensive pedigree selection method. 
In a genetic study the analysis of F2 populations 
gave evidence that there was an additional factor in-
fluencing distribution of seed coat pigment and that 
this factor was not of the I series of alleles. Another 
experiment indicated that dull seed coat was dominant 
to glossy seed coat. 
(Project 49) 
Breeding Hybrid Corn for Missouri (M. S. 
Zuber, W. A . Crane). A new hybrid, Missouri 843, 
proved best adapted for North Missouri. It had excel-
lent performance records for the three-year period, 
1950-1952. This hybrid proved a suitable replacement 
for US 13 which it exceeded in yield by 13.3 bushels 
per acre. Missouri 843 had a better root and stalk 
lodging record. Due to limitation of single cross and 
inbred seed stocks it will be 1954 or 1955 before much 
seed of Missouri 843 is available. 
In central Missouri tests, Missouri 843, CB 7610, 
Mo. 862, and Mo. 4022W, have excellent performance 
records. In South Missouri, Mo. 862, CB 7610, Mo. 
5365W, and CB 7632 proved the best yielders. Release 
of some of the double cross seed of these hybrids 
should be possible in 1955. 
A new hybrid corn, developed specifically for the 
corn pipe industry was put into commercial produc-
tion. It produces a cob of suitable size and fiber for the 
production of cob pipes. In addition, it has a superior 
lodging performance and a lower ear placement on the 
stalk than the open pollinated cob pipe corn which 
it was designed to replace. 
A number of new superior inbreds have been de-
veloped in the past six-year period. Some of these new 
inbreds are outstanding in resistance to lodging, leaf 
blight, and corn ear worm. They also possess ability 
for high yield. 
New hybrids which have been released during 
the P3St five years have out-yielded the older hybrids 
which they replaced by 10 to 20 percent. In addition 
to higher yields, the new hybrids also have displayed 
a superior root and stalk lodging resistance. In me-
chanical picker tests the "pick-ability" between differ-
ent hybrids was quite pronounced. In one test the 
number of bushels of different hybrids in the field 
after being picked with the mechanical picker was as 
follows : Missouri 148-27.5 bu., US 13-25.8 bu., 
Kansas 1639 -6.5 bu. , Mo. 843 -5 .7 bu. A must in 
new hybrids developed for Missouri conditions is 
that they be well suited for the use of mechanical pick-
ers. 
Preservation of Open Pollinated Seed Stocks - A p-
proximately 45 open pollinated varieties, formerly 
grown in the major corn producing areas of Missouri, 
were collected for preservation. Many of these open 
pollinated varieties are no longer grown by Missouri 
farmers .. They offer a weal th of unrelated germ plasm 
tor use In the development of superior inbreds and 
hybrids. Each year 12 to 15 of the open pollinated vari-
eties will be increased to preserve the seed stocks, 
while those not being increased will be kept in cold 
storage. Fifteen varieties were increased this season. 
(Project 85) 
Breeding Winter Barley U. M. Poehlman, D. L. 
Cook). The barley variety Mo. B-400 was released to 
Missouri farmers in 1950. More than 25,000 bushels of 
certified seed were produced in 1951 and a comparable 
amount in 1952. This superior new variety found ready 
acceptance by farmers and now is the leading barley 
variety grown in Missouri. Its merits include high 
yield, winter hardiness, improved straw, and smut re-
sistance. 
Four additional strains have proved superior for 
yield, winter hardiness, and disease resistance, B575 , 
B699, B705, B640. 
Crosses were made to combine the agronomic 
qualities of superior yielding strains with three strains, 
Kearney, Dicktoo, and Ludwig, which have proved to 
be the moSt winter hardy barleys now known. 
Evidence was found of physiologic specialization 
in Ustilago nuda. An especially virulent collection of 
U. nuda was obtained from one of the varieties being 
grown in the Missouri Agricultural Experiment Sta-
tion Breeding Nursery. 
(Project 90) 
Research in the Control of Weeds (D. L. 
Klingman, C. A. Helm). In 1952, forty-two tests on 
chemical control of weeds in corn were conducted in 
12 counties along the Missouri and Mississippi Rivers. 
The materials used were 2, 4-D in the amine form and 
in the ester form applied at two rates, 1 pound per 
acre and 2 pounds per acre. In pre-emergence tests, 
little difference in weed control was related to the rain-
fall between time of spraying and time of taking notes. 
For annual weed species, control in excess of 94 percent 
was obtained for all except giant foxtail on which 
there was only 78 percent control. There was good 
suppression of perennial species, 97 percent for climb-
ing milkweed, 98 percent for horse nettle, and 79 per-
cent for nutgrass. The control was equally good on 
three soil textures. The amines gave slightly better 
control than the esters. The I-pound rate was suffi-
cient; the increased efficiency of a 2-pound rate would 
not justify the added expense. 
(Project 156) 
Testing of Cotton Varieties (Norman Brown, C. 
L. Foy, C. O. Luper, E. M. Brown). Refer to the first 
table for the performance of cotton varieties tested at 
Sikeston, Mo., in 1952. The performance of these va-
rieties when grown on soil infected with Fusarium wilt 
is given in the table showing results of tests at Friend-
ship, Mo. 
PERFORMANCE OF COTTON VARIETIES AT SIKESTON, MISSOURI 1952 
Pounds per Acre Staple 
Seed Lint length 
Variety Cotton Lint % 1/32 " 
Tenn. 818 2142 827 38.6 34 
Delfos 9169 2148 795 37.0 35 
DPL-33 2024 777 38.4 33 
Stv. 5-A 2116 776 36.7 33 
Deltapine 15 1860 763 41.0 35 
Deltapine Fox 2063 755 36.6 34 
Paula 95 2122 753 35.5 33 
Empire 2040 745 36.5 33 
Paula 52 2015 717 35.6 34 
Stv. 2B 2014 717 35.6 34 
Rowden D-1 2017 712 35.3 33 
Plains 1994 702 35.2 33 
Paula 57 2024 700 34.6 33 
Paula 21 1922 682 35.5 34 
Hybrid 56 1949 678 34.8 34 
Paula 82 1909 674 35.3 34 
Soil type: Lintonia sandy loam Planting date: May 1, 1952 
Fertilizer used: 300 pounds per acre 3-12-12 at planting date 
200 pounds per acre 33-0-0 on June 14 
Bolls 
per 
pound 
71 
68 
76 
83 
82 
83 
66 
59 
68 
68 
58 
70 
64 
66 
72 
73 
Lbs. lint 
at first 
picking 
(Sept. 22) 
465 
300 
478 
366 
383 
535 
306 
330 
240 
266 
281 
351 
227 
168 
324 
272 
Value 
per 
acre* 
$ .Lint 
310.54 
304.48 
287.88 
287.51 
292.23 
283.50 
278.99 
276.02 
269.23 
269.23 
263.80 
260.09 
259.35 
256.09 
254.59 
253.09 
Total 
354.86 
. 350.08 
329.90 
332.67 
329.20 
327.58 
325.13 
319.66 
312.97 
312.94 
307.78 
303.63 
303.97 
297.88 
297.42 
294.71 
Stv. 62, Stonewilt, Coker 100-S, Cobal, Bobshaw, Coker 100-W, Early Fluff, Delta Pride and Wilds tested from 1866 pounds 
seed cotton per acre down to 1644 and had total values ranging from $289 to $256 in 1952. 
* Lint value based on Memphis Spot Market prices October 16, 1952 for M-White. 
Seed value based on average Missouri price received by farmers October 16, 1952 - ($67.40 per ton) 
Note: Staple premiums are approximately two to two and one-half times higher than in recent years. 
PERFORMANCE OF COTTON VARIETIES AT FRIENDSHIP, MISSOURI 1952 
Pounds per Acre 
Seed Lint 
Variety cotton Lint % 
Coker 100WR 1502 559 37.2 
Plains 1485 551 37.1 
Hybrid 56 1430 519 36.3 
DPL 33 1223 480 39.3 
Cobal 1275 456 35.8 
Early Fluff 1261 456 36.2 
Empire 1235 452 36.6 
Stonewilt 1242 448 36.1 
Deltapine 15 1001 413 41.3 
Soil type: Lintonia fine sand. (Infected with Fusarium wilt) 
Planting date: May 2, 1952 
Fertilizer used: 200 pounds per acre 24-24-8 at planting date 
Harvested: October 15, 1952 
*Valued same as Sikeston test 
Staple 
length 
1/32" 
35 
33 
33 
32 
34 
32 
33 
33 
34 
Bolls 
per 
pound 
85 
78 
75 
86 
75 
85 
70 
79 
85 
Value * 
per 
acre 
$ Lint 
214.10 
204.15 
192.29 
175.44 
171.23 
166.67 
167.47 
165.98 
155.08 
Total 
245.88 
235.63 
222.99 
200.48 
198.83 
193.80 
193.86 
192.74 
174.90 
Breeding New Cotton Varieties. Crosses were made 
between 10 leading cotton varieties. From these crosses 
25 strains were selected on the basis of earliness, uni-
formity of plants, lint percentage, staple length, and 
leaf pubescence. Fifty strains were selected for progeny 
row observations in order to study segregation. 
Testing Fertilizers on Cotton-Phosphorus and pot-
ash without nitrogen increased the total yield of cot-
ton only 135 pounds or 7 percent an acre but increased 
the yield at the first picking 509 pounds or 61 percent. 
Applying ammonium nitrate in addition to phospho-
rus and potash increased the total yield over phospho-
rus and potash 376 pounds or 17 percent but reduced 
the yield at the first picking by 138 pounds. 
In this hot, dry summer, doubling the amount of 
nitrogen applied or applying one-half of the nitrogen 
as an early or as a late side-dressing probably had less 
influence on yield than in a year of more normal mois-
ture and temperature. 
Control of Weeds in Cotton-Comparable volumes 
(2,3 , and 4 quarts per acre) of dinitro and CIPC were 
tested for their effect as chemical weed control agents 
in cotton. The cost of weed control was reduced by 
applying either chemical as a pre-emergence spray. 
The CIPC gave better control of weeds than a compar-
able volume of dinitro. Better control was achieved 
in the case of both chemicals by increasing the rates 
of application. The heavier rate of dinitro reduced 
the cotton stand in at least one observation. No ap-
preciable effect on stand was observed from the use 
of CIPe. Additional weed control was gained by post-
emergence spraying but under conditions of this test 
post-emergence spray was not economical. Weed con-
trol on cotton was achieved at much less cost when 
either dinitro or CIPC was used as pre-emergence 
spray, then followed with the hoe or cultivator. 
The total yield of defoliated and non-defoliated 
cotton was almost the same. However, 66 percent of 
the defoliated cotton was harvested at the first pick 
while only 52 percent of the non-defoliated cotton was 
harvested at the first pick. 
(Project 160) 
Rice Production in Missouri (W. C. Etheridge, 
J. M . Poehlman, C. L. Koehler). Two rice yield tests 
were conducted in the Mississippi River botromlands 
near Palmyra. Lady Wright Sel. 31 and Cody varieties 
proved superior in yield. 
( Project 173) 
FORESTRY 
R. W. WESTVELD, Chairman 
Christmas Trees as a Crop (R. B. Polk, W. D. 
Buchanan).Christmas tree culture studies during the 
year consisted of a continuation of established experi-
ments and the initiation of some new studies neces-
sitated by data obtained from existing plantings. In 
the spacing and subsequent cultivation study, winter 
proved a critical season. Deer did some damage, but 
frost heaving, particularly on cultivated plots, did 
much damage. All 24 plots were replanted. Those 
trees considered a poor risk and those dead were re-
placed. On cultivated plots, 42 percent of the seedlings 
were replanted compared to 8 percent on the plots 
receiving other treatment. A great deal of damage to 
the newly established stands was attributed to deer 
browsing. The tip moth damaged a high percentage 
of the new seedlings in the site preparation study. 
In a Christmas tree species adaptability study, sur-
vival and growth have varied gready with species, as 
shown in the following tabulation : 
Jack Pine 
Scotch Pine 
Virginia Pine 
Pitch Pine 
Douglas Fir 
Fraserfir 
Eastern Red Cedar 
Arizona Cypress 
Average 
Height 
(ft.) 
3.7 
1.9 
4.5 
2.5 
1.2 
3.0 
1.8 
Average 
Survival 
(%) 
96 
84 
87 
81 
84 
o 
54 
2 
All pines and Douglas fir were damaged by deer 
particularly the jack pine, Scotch pine, and Douglas 
fir. The terminals of Scotch pine and Douglas fir were 
browsed so repeatedly that they produced low, multi-
stemmed, shrubby forms. All Virginia pine were 
heavily infested with tip moth; jack pine received se-
rious damage from this insect. 
A genetic study designed to develop superior 
strains of Christmas tree species is planned. Study of 
means for control of the Nantucket tip moth will be 
a part of future investigations. Trials using a repel-
lent to protect the young seedlings from deer browse 
gave poor results. Experimentation of deer-control 
fencing will be done. 
(Project 9) 
Forest Management and Utilization (R. C. Mc-
Dermott, D. J. Neebe, P. W. Fletcher). As a continuation 
of this project, a comprehensive review of literature 
was made on eastern cottonwood. Eight observation 
plots were established in the 1945 cottonwood planta-
tion on the DuPont State Forest. Detailed measure-
ments of cut and leave trees and untreated check plots 
were made and four plots were thinned. Future study 
areas in Southeast Missouri near Caruthersville, New 
Madrid, Puxico, Boonville and Glasgow were located. 
Small study plots were planted using wildling stock. 
Silvics of Eastern Red Cedar-In an attenpt to de-
termine the cause for discoloration of eastern redcedar, 
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observation trials were set up using artificial shade 
provided by cheesecloth screens and varied fertilizer 
treatments. 
(Project 55) 
The Value of Woodland Management in 
Missouri (Paul Burns, R. C. Smith). This investigation 
revealed that farm woodlot managers made from $144 
to $700 per year net income, depending upon the con-
ditions under which the owner worked. A non-farm 
timberland owner obtained an annual rate of return 
on initial investment in a 780-acre forest of 14 percent. 
These results show that forestry is good business. Al-
though the income per acre from forest management 
is relatively low, the rate of return on capital invested 
is high. 
Growth and Yield 0/ Missouri's Timber Lands-
During 1946, thirty sample plots, 0.1 acre in size, were 
established on a 789-acre oak forest in Bollinger Coun-
ty, Mo. During this season, the trees were located and 
measured. The growth was recorded in 1946, and in 
1952 it was computed to be 14 cubic feet per acre per 
year. Expressed in board feet, the growth was 80 board 
feet per acre per year. Mortality losses measured in 
cubic feet were slightly under 1 percent of the average 
stand volume over the six-year period. 
(Project 70) 
Rehabilitation of Missouri Forests U. M. 
Nichols, P. Y. Burm, R. H. Westveld, Ivan Sander, P. w. 
Fletcher). Direct seeding of shortleaf pine on three 
O.l-acre plots following removal of hardwood overstory 
and burning of litter cover gave poor survival, prob-
ably due in part to severe drouth conditions. Rein-
forcement seeding of scarlet oak acorns on ten 0.1-
acre plots was not accomplished due to lack of acorn 
seed. These plots were improved by cutting and re-
moval of diseased trees and trees of low value and poor 
form, retaining a base area of 40 to 60 square feet per 
tree. In preparation for direct seeding in March, 1953, 
and as a rodent repelling measure, the plots were burn-
ed in the fall of 1952. Acorns were collected and strat-
ified for spring seeding. 
Acorn Production - During this investigation a 
total production for a single tree for one year has 
ranged from 0 to 26,500 acorns. The average for all 
trees for the years of good production was approxi-
mately 3,000 acorns per tree. The following table gives 
the average total production by species and by years: 
Species 
Scarlet Oak 
White Oak 
Black Oak 
1948 
4700 
1038 
2315 
Estimated Number of 
Acorns Dropped Per Tree 
1949 1950 1951 
21 640 5 
7 678 1853 
60 3147 48 
1952 
7269 
69 
2595 
A large percentage of the total acorn production 
consisted of damaged or defective acorns. It was as-
sumed that 1000 acorns per tree was a good crop, 200 
to 999 acorns per tree was fair crop and that under 
200 acorns per tree was a poor crop. Germination tests 
under natural field conditions indicated that a high 
percentage of the well-developed sound acorns were 
viable, probably 85 percent of the black and scarlet 
oak acorns and 80 percent of the white oak acorns. 
Many of the white oak acorns were germinating when 
they were collected. Black and scarlet oak acorns re-
quire a dormant period before germination. 
The acorn fall gradually builds to a peak, then 
tapers gradually. The average date for peak production 
was October 17 for black oak and white oak, and 
October 22 for scarlet oak. Acorn fall began, for all 
three species, around October 8 and ended October 30 
for white oak, November 3 for black oak, and Novem-
ber 9 for scarlet oak. However, 90 percent of the acorns 
dropped within short periods, 8 days for white oak, 
13 days for black oak, and 16 days for scarlet oak. 
Pruning o/Oaks-Healthy, vigorous trees were 
pruned on 13 established young oak stands in Butler, 
Shannon, and Boone Counties. One-half of each plot 
observed was pruned. The other half was left as an 
un pruned control. Pruning required an average time 
of four minutes per tree. Trees were pruned up to 17 
feet from the ground. The pruning wounds healed 
rapidly and with few epicormic branches. 
Decay and Defect in Missouri Trees-Data were 
obtained on defects in 147 black oak, scarlet oak and 
white oak trees. These trees were located in Butler, 
Wayne, and Bollinger Counties. Notes were made on 
the characteristic defects of each tree and the trees were 
felled and sawed into lumber. The amount of wood 
loss associated with each defect indicator was recorded. 
Fire wounds were associated with the major part 
of the decay observed, although they were less com-
mon than branch stubs and insect holes. Scarlet oak 
was more severely damaged by fire wounds than the 
other two species. . 
Branch stubs caused high losses. A total of 19 per-
cent of the trees had defects caused by insects. Insect 
holes occurred more often in black oak than in the 
other two species. 
The majority of defects in these species were as-
sociated with visible external signs. However, the vol-
ume lost to each kind of defect was variable. Although 
the presence of decay can usually be detected in the 
standing tree, the amount of decay is difficult to pre-
dict. 
Conversion 0/ Low-Value Hardwood Stands to Coni-
fers-In this investigation, survival of planted trees 
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and seedlings from direct seeding was much better if 
the low-value overs tory and secondary vegetation were 
removed in advance. 
Pre-treatment of white-pine seed to break the seed 
coat dormancy should be extended to 90 days of cold 
stratification in moist acid sand or peat moss. Further 
study is needed of breaking the combined embryo and 
seed coat dormancy of eastern redcedar seed. 
To achieve the proper site preparation prior to 
planting, at a reasonable cost, the following procedures 
should be explored: 
The use of a bulldozer to remove the understory, 
pushing the brush off the ridge-top, taking care not 
to scrape the soil too bare. Frill-girdle and poison 
should be used to destroy the overs tory trees. It is im-
portant to have the desired type of seedbed prior to 
direct seeding. 
(Project 75) 
Survey of Forest Plantations (R. W. Dingle, R. 
H. Westveld). Undoubtedly, climatic considerations 
and soil factors have an important bearing upon sur-
vival of forest plantations since the effects of erosion 
influence survival. However, survival of forest planta-
tions in Missouri was affected most critically by the 
influence of man-controlled factors involved in the 
establishment treatment. The evidence indicated that 
survival was dependent on the condition of the site at 
the time of planting, the planting method used, condi-
tion of the seedling stock, and the care given the plan-
tation. 
Growth of forest plantations in Missouri was 
found to be dependent upon species, aspect, erosion 
conditions at the time of planting, and grazing. But, 
the most important factors affecting growth, in con-
trast to survival, were those which affected the excel-
lence of planting sites. The most important rediscov-
ery in this investigation was the importance of the 
factors of establishment treatment to the success of 
forest plantations. 
The average rates of survival in 10 species of for-
est plants indicated that for a high rate of survival 
satisfactory levels of (1) condition of the stock, (2) 
planting method, (3) condition of the site, and (4) 
plantation care must prevail. Marked differences in 
survival percentages between species occur, even under 
conditions of satisfactory establishment. 
Relative Degree of Success of Various Species-The 
site factors investigated were (1) topographic posi-
tion, aspect, and slope percentage, (2) infiltration rate 
of soil, (3) thickness of A horizon of soil, (4) volume 
weight in each soil horizon, (5) pH in each soil hori-
zon, (6) mechanical analysis of each soil horizon, (7) 
plasticity number of each soil horizon, (8) mean an-
nual precipitation in inches during the life of the plan-
tation, and (9) average frost-free period during the life 
of the plantation. 
Correlation analyses of the data revealed that 
none of these individual factors were correlated signif-
icantly with site quality and that none of the factors 
in multiple correlation were correlated significantly 
with site quality. 
There is evidence, however, of the importance of 
soil factors in relation to tree growth, and further evi-
dence that predictions of site quality can be based up-
on measurements of soil factors. 
(Project 103) 
Utilization and Marketing of Farm Wood-
land Products (R. H. Westveld, R. C. Smith, and W.J. 
0' Neil). The total fuelwood consumption in Gas-
conade, Osage, and Franklin counties was investigated. 
It totaled 103,204 cords. Estimates of annual farm re-
quirements for the three counties in other wood prod-
ucts were: 
Product Total Per Farm 
Fence Posts, number 1,834,000 226 
Lumber, bd. ft. 6,009,000 740 
Only 3.5 percent of the farmers interviewed used 
steel fence posts. More than 86 percent of the wood 
fence posts used were oak. Cedar and osage orange 
made up the remainder. More than 90 percent of the 
farm lumber requirements came from farm woodlots, 
chiefly custom-sawed rough oak lumber. Less than 10 
percent of the lumber used on the farm was purchased 
from commercial channels. Only 15 percent of those 
interviewed sold timber during the period covered in 
the investigation. Of interest was the fact that of those 
who sold timber, the ones who sold by scaled volume 
or marked tree received twice as much per foot as 
those who sold on a lump sum or diameter limit basis. 
It is difficult to determine whether selective cut-
ting and clear cutting constituted sound woodlot man-
agement practices without field examination; how-
ever, it is apparent that almost one-half of the cutting 
deteriorates existing woodlots and that only 10 percent 
was intended to improve the quality of timber grow-
ing stock. Only one-third of the farmers interviewed 
knew that a farm forester, employed by the Missouri 
Conservation Commission, was ava.ilable to assist him 
in woodlot management and in negotiating sales of 
timber. Only 18 percenr have used his services. Those 
who had received his assistance were satisfied. 
(Project 107) 
Forestation: Locating Suitable Land Areas for 
Long-time Forestation Studies (R. B. Polk, R. H. 
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WestveLd, R. W. DingLe, P. W. FLetcher). Agreement has 
been reached with the Missouri Conservation Com-
mission for long-time use, for experimental purposes, 
of several old sites in the Daniel Boone Memorial 
Forest in W:Jrren County. Plans are under way for the 
establishment of adaptability studies using 11 species. 
Climatic, edaphic, and ropographic data will be an-
alyzed as a basis for dividing Missouri into major ex-
periment:JI areas. These data will help determine land 
needs for state-wide forestation research. 
Effect of Insecticides, Fertilizers and a SoiL Condition-
er upon the Success of PLantations of BLack WaLnut-Ex-
periments were designed to determine the effect of 
controlling insects and fertilizer treatment upon the 
survival and growth of planted year-old black walnut 
seedlings. The plots were established on a ridge top 
field that W:JS high in natural fertility. The site was 
covered with grass-legume meadow prior to plowing 
and disking for seed bed preparation. 
The application of even small amounts of ferti-
lizer and krillium resulted in decreased growth. The 
growth on all plots where DDT was used for insect 
control was significantly less than that on the control 
plots. However, the control of insects resulted in a 
significantly higher percentage of plant survival. These 
are results of one year, only. No other treatments can 
be recommended for their effect on growth but the 
DDT can be recommended as beneficial for plant 
survival. 
(Project 157) 
Control of Inferior Tree Species U M. NichoLs) 
-In a comparison trial of the application of chem-
iols to stumps for the control of sprouting, 2,4,5-T 
continued ro prove superior to ammate applications. 
Basal bark applications of both chemicals gave excel-
lent top-kill but poor root kill, much the same as in 
stump treatments. None of the foliage applications 
tested gave effective comrol of re-sprouting. The new 
sprouts produced were vigorous. 
(Project 166) 
HOME ECONOMICS 
STARLEY M. HUNTER, Chairman 
Curtain Fabrics (AdeLLa Ginter, Bernice BLue, 
ShirLey Titus, Emma Livingston, Kathryn Detring, 
YoLande Bennett). Two studies were made on curtain 
mnguisettes: (1) a serviceability study of five cotton 
marguisettes with ordinary and special finishes; (2) a 
study showing the effects of laundering on cotton , 
rayon and nylon marguisetres with special finishes. 
University of Missouri Research Bulletin 495 gives a 
detailed report of these studies. 
Results of study 1: All but one of the cotton mar-
guisettes were poorly balanced in count and breaking 
strength. The exception W:JS also rhe most durable in 
actual service. The curtains with special finishes were 
more stable dimensionally but still not enough to be 
satisfactory. Shrinkages in length were not as great as 
shrinkages in width in any of the curtains. No evi-
dence was revealed that the speci:J! finishes improved 
wear. 
Results of study 2: The nylon marguisettes were 
the most expensive but were superior in dimensional 
stability and breaking strength. Shrinkages in the three 
groups of fabrics, with the possible exception of nylon , 
were high enough to necessitate changes in the dimen-
sions of the curtains during their period of usefulness . 
Rayon marguisettes were much weaker wet than dry . 
Finishes Giving Fire-Resistant QuaLities-A borax-
boric acid fire retardant finish was :Jpplied to three cot-
ton and three rayon fabrics of varying weights. The 
fabrics were then tested for serviceability and combus-
rability. 
The untreated napped and pile fabrics burned 
more rapidly than the flat fabrics but showed better 
fire retardant properties after treatment. Trenmenr 
reduced tearing and breaking strength of the fabrics . 
The treated fabrics changed in "hand" or feel. Shrink-
age from the treatment was less than encountered from 
plain laundering. 
(Project 13) 
Food Preparation with Mechanical Blendor 
(Margaret MangeL). The best length of time to blend 
various fruits, vegetables and meats will be deter-
mined. Recipes and menus are being prepned using 
pureed food combinations. 
(Project 18) 
Nutritional Status of Older Women (Margaret 
MangeL, Jean Huston, Martha Richardson, Sarah F. 
Madden, Katherina SingLeton, Miriam Stone). Nitro-
gen, phosphorus and calcium balance is being studied 
in 15 women who show extremely high urinary cal-
cium excretion. Each of these women has been paired 
with another who has low urinary calcium excretion. 
Efforts will be made to show a rebtion between cal-
cium excretion and metabolic stress. 
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Analyses of diets for amino acids and determina-
tion of the caloric value of these diets by means of the 
bomb calorimeter are being continued. Data from the 
phase of this project involving thiamine, riboflavin, 
and niacin content of the diets of older women h~ve 
been submitted to the regional committee for analysis 
and publication. 
(Project 95) 
Flour Studies (j. M . Poehlman, Leta Maharg). 
Flour was selected from 19 wheats for evaluation. The 
different flour samples are being tested in cake and 
cookie baking, mixogram areas and viscosity. Seventy 
percent patent flours have been ble~ched and the mois-
ture content determined, but baking tests have not 
been completed. 
(Project 97) 
Comparison of Quality and Bacterial Growth 
in Cooked Egg Products from Heat Treated and 
Non-Heat Treated Dried Eggs (Margaret Mangel, 
Treva Kintner). Samples of standard salad dressing and 
four variations with increased sugar and vinegar con-
tent were inoculated with one specie of Staphylococcus 
and six species of Salmonella. Not ~Jl of the organisms 
were destroyed at the pH of the basic formula or at 
the pH of any of the palatable variations but these 
pH's did not provide a favorable medium for growth 
of the organisms. The temperature of 84-86° F. obtain-
ed in cooking the standard sabd dressings made with 
inoculated egg suspensions inhibited growth of the 
microorganisms effectively. 
Staphylococci and Salmonellae were also inocu-
lated into dried eggs used in puddings and custards. 
The temperature necessary to thicken the eggs reduced 
bacterial population to a minimum. No growth could 
be detected after up to four hours at room tempernure 
in any of the products. The high sugar puddings and 
the custards showed no growth of the organisms up to 
24 hours at room temperature. Refriger~tion effectively 
inhibited growth up to 24 hours in all products. 
(Project 130) 
Recipes Using Non-Fat Dry Milk Solids 
(Margaret Mangel, Leta Maharg). Family size recipes 
for soups, sauces, creamed meats and vegetables, meat 
casseroles and loaves, souffles, puddings ~nd custards 
were developed and tested, incorporating the maxi-
mum amount of non-fat dry milk solids. The recipes 
for quick breads and cookies were published in Mis-
souri Experiment Station Bulletin 571 and a second 
bulletin dealing with the products will be available 
soon. 
(Project 130) 
Enzymatic Meat Tenderizing Compounds 
(Margaret Mangel, Leta Maharg, Shirley Weiner). 
Proteolytic activity of four pure papains and fourteen 
commeriol meat renderizers has been evaluated by 
both milk-clotting and beef digestion methods. The 
activity of the tenderizers ranged from none to ap-
proximately 3 percent of the activity of the refer-
ence papain. Powered tenderizers were found ro have a 
higher activity per unit weight than liquid tenderizers 
by both the milk-clotting and beef digestion methods. 
Additional work has been done in evaluning the beef-
digestion method, and correlating it with the milk-
clotting method. 
(Project 130) 
. Consumer Acceptance of Meat (j. C. Grady, 
D. E. Brady, Starley M. Hunter). Ninety-one individu-
als from the city of Columbia were asked to come 
to the University meats lab and select rib roasts 
or rib steaks from a display of the four grades of beef. 
All grades were sold at the same price. This pilor 
study was made in the spring of 1952. 
The largest number picked the Commercial steaks, 
while in the case of roasts, more preferred the Good 
grade roasts. When grades actually purchased were 
checked against what the cooperators thought they 
had purchased, it was found that none of the cooper-
ators thought they had purchased Commercial grade 
meat. Few were aware of the Standard grading system. 
When a follow-up survey was made in the home, 
the majority were found satisfied with their purchase. 
M~jor reasons given for not liking the various grades 
were: Prime, too fat; Choice, too fat; Good and 
Commercial, tough. 
Pork preference will be tested next. 
(Project 164) 
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R. A. SCHROEDER, Chairman 
Nutrition of Fruit Plants (A . D. Hibbard, !.]. 
Wabba, D. D. Hemphill, H. G. Swartwout). The Nutri-
tion Status of Missouri Orchards-Leaf samples were col-
lected from orchards throughout central and southern 
Missouri for chemical analyses. The analyses revealed 
evidence of nutrient deficiency in most orchuds, al-
though few showed any actual deficiency symptoms. 
A number of samples indicated borderline nutritive 
deficiencies. 
Nutrition of Strawberries-Strawberry yields were 
increased on newly-cleared timber land by application 
of nitrogen and phosphorus. Old land failed to respond 
to applications of nitrogen, phosphorus, or minor ele-
ments. However, approximately 10 tons of manure 
were applied during the twO years prior to planting 
and two green manure crops were turned under the 
year prior to setting the plants. 
Chemical and spectrographic analysis of soil and 
leaf samples from the strawberry fields showed little 
correlation berween the level of ~lOy given element in 
the soil and the level of that element found in the leaf 
analyzed, with the exception of nitrogen. Nitrogen 
content of the leaves exhibited a direct correlarion 
with the level of organic matter in the soil. In general 
there was no correlation between yields, fertility level 
of the soil, and mineral content of the leaf. 
Grape Nutrition -Soil anaJysis of vineyards of 
different production levels showed a correlation be-
tween the quantity of available phosphorus and yield 
of grapes. Vineyard on soils testing 200 pounds or 
more of available phosphorus in the top 6 inches of 
the soil were the most productive, yielding 6 to 7 tons 
per acre. Vineyards on soils testing 50 to 150 pounds 
of phosphorus per acre were in the 5-ton-plus group. 
In general , soils testing 30 to 40 pounds of available 
phosphorus were less productive but with good man-
agement were producing moderately good crops. Vine-
yards on soils showing less than 20 pounds of phos-
phorus per acre were relatively unproductive. 
No definite relationship was indicated between 
yield and available magnesium, caJciuID, and potas-
sium, in these vineyards. Soil acidity was approximate-
ly 6.3 pH in the highest producing vineyards, 5.4 pH 
in the intermediate producing group, and 4.6 pH in 
the less productive vineyards. 
(Project 4) 
Hormone Sprays for Fruit Thinning (A. E. 
M.urneek, F. G. Teubner). In thinning apples with a 
post-bloom spray of naphthaleneacetic acid (NA), 
two significant physiological effects were demonstrat-
ed ; (a) a strong and prolonged inhibition of the em-
bryo development and (b) a temporary retarding of 
the separation of cells along the abscission zone of the 
pedicel. The effect of hormone sprays on embryo de-
velopment was demonstrated by actual measurement 
of embryos from sprayed (NA 40 ppm) and control 
trees. The varieties Wealthy and Dutchess were used 
for the investigation. There was a mean difference be-
tween embryos of sprayed and the controls of 1:02 plus 
or minus 0.27 mm. per embryo, which was significant 
at the 1 percent level. The temporary positive effect on 
the abscession layer was differentiated from the em-
bryo effect by defruiting the apple pedicels before ap-
plication of NA spray (30 ppm). 
In two varieties studied, the hormone spray de-
layed absession of 50 percent of the pedicels for two 
weeks, whereas complete pedicel absession occurred 
on control trees. It is believed that a relationship be-
tween these two influences largely determined the ex-
tent of induced brief thinning. The inhibition of em-
bryo function and development has by far the more 
important and deciding effect. 
The normal recommended time for thinning ap-
ples by means of hormone sprays is ten days to rwo 
weeks after full bloom; however, under cool weather 
conditions it was found that this period could be ex-
tended to three weeks. In one task the greatest thin-
ning effect was obtained with the spray 20 days after 
full bloom. 
(Project 23) 
Physiology of Reproduction in Horticultural 
Plants (A. C. Murneek, F. G. Teubner, D. D. Hemphill). 
Two phases of growth were observed in the early 
stages of development of pollinated and auxin (hor-
mone) treated tomato ovaries (fruits). The first stage 
was characterized by a protoplasmic type growth in 
which proteins and dry weight gained at the same rate 
as fresh weight. The second stage, from the third day 
on, involves growth by cell enlargement. 
During the first stage, hexose-phosphates and acid 
insoluble phosphorus (nuclei acid phosphorus) in-
creased with no change in inorganic phosphorus. 
During growth by cell expansion, inorganic phosphate 
decreased rapidly while the decrease in acid insoluble 
phosphorus was slow. Hexose-phosphates increased 
slightly. 
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Two enzymatic systems were studied, phosphory-
lase and certain phosphatases. The two phases of 
growth discussed above were clearly defined by the 
behavior of both phosphatases studied (phosphomo-
noesterase and adenosinetriphosphatase). During the 
early induction phase of growth the phosphatases 
dropped markedly in activity. This was followed by 
an increase in their activity during growth by cell ex-
pansion. Phosphorylase activity showed no relation 
with the two phases of growth and it increased steadily 
throughom the period of observation. 
Changes in carbohydrate and hexose-phosphate 
fractions, following pollination or treatment with 
"plant hormones", were observed in corn kernels. 
There was an increase in starch and reducing sugars, a 
decrease in sucrose, and a moderate but significant in-
crease in hexose-phosphates. 
Determination of the Cause and Elimination of 
Softening Effects of "Hormone" Sprayed Tomato Fruit-
p-Chlorophenoxyacetic acid was more effective than 
B-Naphthoxyacetic and B-Naphthoxyproprionic 
acids when used as a spray to improve set of green-
house tomatoes. These chemicals cause an undesirable 
softening effect on the fruit and p-Chlorophenoxyace-
tic acid, although more effective in fruit set, caused 
the greatest amount of softening. Calcium choloride 
and potassium sulphate sprays, applied to the flower 
cluster or to the foliage of the entire plant, reduced 
the softening effects of hormones, but not sufficiently 
to make this practice practical. The softening effects 
of hormone treatment were accentuated by low soil 
radiation. 
(Project 50) 
Marketing Fruits and Vegetables (A. E. Gaus, 
R. A. Schroeder, C. R. Cunningham). Information per-
taining to distribution of Missouri apples was ob-
tained from two commercial apple producers. The in-
formation included the state to which the apples were 
shipped, date of shipment, number of bushels or bush-
el equivalents shipped, variety, grade, size and con-
tainer used, and whether shipped direct or through an 
agent. Data will be collected from 5 additional pro-
ducers. The data then will be analyzed for possible 
value in estimating market recommendations for ap-
ple growers. 
A majority of the tomaroes on the Kansas City 
and St. Louis markets during July and August are 
from Missouri, Arkansas and Tennessee. Earlier mar-
keting in greater quantities would greatly benefit Mis-
souri tomato growers. 
(Project 63) 
New Sprays and Spraying Methods (H. G. 
Swartwout, R. N. Goodman). Fire Blight, Sooty Blotch 
and Scab on Apples and Effect of Some of the Newer Pesti-
cides on Fruit Finish of Apples- Wettable sulfur 6-100 
and captan (406) 2-100 gave good and approximately 
equal control. Experimental fungicide 5400, at 2-100, 
gave only fair control. A thiocarbamate fungicide gave 
almost complete control of cedar "apple" rust; experi-
mental fungicide 5400 at 2-100 gave fair control while 
wettable sulfur 6-100 and captan 2-100 gave practically 
no control. Two experimental organic mercuries were 
used in an attempt to eradicate scab after it had be-
come established. Both proved highly effective in re-
ducing the spread by rains subsequent to the applica-
tion of the eradicant sprays. 
Captan at 2-100, in combination with le~.d arse-
nate at 3-100, used as calyx and early cover sprays, re-
sulted in better finish on Golden Delicious apples 
than captan-ferbam, captan-sulfur, wettable sulfur, and 
sulfur-ferbam combinations. The sulfur and sulfur-
ferb~m sprays caused the most russet and roughening 
of the fruit. 
Strawberry Leaf Spot, Leaf Scorch and Fruit Rot Con-
trol-Actidione (cycloheximide), nabam (Dithane 
D-14), captan (N-trichloromethylthio tetra hydroph-
thalimide), ferbam, and Crag 341 were tried as fungi-
cide sprays for the control of leaf spot and leaf scorch. 
Actidione, nabam plus zinc sulfate, and captan (406) 
gave the best control under the conditions of this trial. 
Fire Blight and Its Control- The antibiotics Ter-
ramycin and Thiolutin (crude grade) were tested 
for their toxicity to honey bees. It was found that both 
materials, at concentrations of 1000 and 500 ppm. in a 
50 percent sugar and water solution, would kill bees 
if fed over extended periods of time. These s~lme ma-
terials, however, administered at 250 ppm, showed no 
deleterious effects. Several diluents were evaluated as 
solvents for these antibiotics which proved exceeding-
ly insoluble in water. Ethyl alcohol, methyl cellosolve, 
and acetone all were equally effective solvents. 
Terramycin inhibited bacterial growth (in vitro) 
of E. amylovora concentrations of 0.25 ppm. But thio-
lutin was required n a concentration of 100 ppm. 
One year old Jonathan apple trees were sprayed 
in the greenhouse with thiolutin, terramycin, and 
streptomycin. The trees were inoculated by spraying 
them with a virulent strain of E. amylovora 24 hours 
after spraying. The thiolutin offered no protection as 
a systemic bacteriacide but terramycin ~nd strepto-
mycin gave effective control at 500 and 1000 ppm. 
A native plant substance found in the leaves and 
shoots of apple and pear shoots was assayed for its 
anti-bacterial properties against E. amylovora. It was 
STATION BULLETIN 643 45 
found to inhibit growth of the fire blight bacterium 
at concentrations as low as 50 ppm. 
Peach Scab and Peach Brown Rot Control- Both 
microfine wettable sulfur 6-100 and the fungicide cap-
tan (406) at 2-100 in combination with 15 percent 
wettable parathion at 11;2-100 gave good control of 
peach scab, the captan perhaps being slightly better. 
(Project 69) 
Nutrition of Vegetables (V. N. Lambeth, E. R. 
Graham). In an attempt to explain earlier inconsistent 
responses to trace element fertilization on Lintonia 
fine sandy loam, Bibb lettuce was grown in a random-
ized green-house pot experiment and differentially fer-
tilized with trace elements at two magnesium levels 
(6.8% and 10% of the base exchange capacity of the 
soil). The application of a trace element, mixed fer-
tilizer, at the rate of 50 pounds per acre, was compared 
with the controls at both magnesium levels and with 
an equivalent amount of each of its component salts, 
manganese, zinc, copper, boron at the 10 percent mag-
nesium level. 
The growth of Bibb lettuce differed significantly 
when compared at the two levels of magnesium. There 
was no significant response from adding the trace ele-
ment fertilizers at either magnesium level. There was 
some evidence, however, that the manganese treat-
ment was significantly lower than the check or con-
trol. None of the other trace element treatments 
caused growth that was significantly different from the 
controls. Increasing the phosphorus (P Z0 5 ) to a 500 
pound per acre rate, with magnesium at the 10 percent 
level, gave an increase in growth significant at the 1 
percent level and the highest yield of the experiment. 
A chlorotic, crinkled appearance of the leaves at 
the low magnesium saturation was similar to that of 
manganese toxicity reported on cotton grown on this 
soil type in Arkansas and Louisiana. This evidence, 
and an increase in growth obtained where the pH was 
raised by increased magnesium saturation and the pos-
sible significant reduction in growth by fertilization 
with manganese, suggest manganese toxicity as the 
most likely explanation for the earlier inconsistent 
responses from applications of trace element fertilizers. 
Increasing the magnesium saturation to the 10 percent 
level was effective in raising the pH from 5.5 to 6.0 
and reducing the exchangeable manganese in the soil 
from 100 ppm to 72 ppm. In all cases observed, grow-
th was closely correlated to decreasing manganese 
levels above 72 ppm. 
Cantaloupe yield, as measured by number of mar-
ketable melons or by pounds of marketable melons 
per acre, varied significantly with different fertilization 
treatments. The highest yield was obtained by the use 
of complete fertilizers (calcium, magnesium, boron 
and potassium added). Considered individually, the ad-
dition of calcium was most effective in increasing 
yields and appeared to be necessary before fertilization 
with other elements was effective. There was evidence 
that the benefit from calcium came both as a plant 
food and as a pH effect. There was evidence of man-
ganese toxicity at pH's of 5.5 and below. 
(Project 96) 
Floriculture (J. E. Smith, M. N. Rogers, J. L. 
Bennett). Production of Carnation Cuttings Free from 
Systemic Disease- Two phases were emphasized: (1) 
Determination of resistant or immune varieties by 
growing in soil inoculated with strains of Fusarium at 
a temperature optimum for the pathogen, and (2) 
chemical soil protective treatments to prevent diseases 
in the carnation plant when artificially inoculated. A 
total of 29 varieties were tested for their resistance to 
the Fusarium. None were 100 percent resistant but 
Jupiter, Princess Irene, Hercules, and //100 Geantil 
were approximately 50 percent resistant to one or more 
of the isolates. 
In the soil treatments, only Dithane D14 at 1-10 
had fewer plant losses than the controls. The greater 
plant losses in the other treatments indicated lack of 
protection from the organism or phytotoxicity, or 
both. 
Storage of Cut Flowers to Improve Keeping Qualities-
Chrysanthemums, carnations, roses, and snapdragons 
were treated with growth-regulators by spraying and/ 
or dipping. They then were stored in water or dry pack 
at a temperature of 40° F. Snapdragon storage after 
being treated with naphthaleneacetic acid, malaeic 
hydrazide or trichlorophenoxypropionic acid, was no 
better than water storage. However, a positive geo-
tropism was exhibited by the terminal portion of the 
stem when the flowers were sprayed with a 10 to 30 
ppm TCPP. Normally, the snapdragon is negatively 
geotropic. 
Chrysanthemums of the pompon variety Corsair, 
dipped in 500 to 800 ppm malaeic hydrazide prior to 
storage at 40° F., kept well for 40 days and were still 
in good condition 4 days following removal to room 
temperature. Carnations failed to respond to growth 
inhibitor treatments. In the case of roses, the water-dip 
control check proved superior to other treatments. 
Gladiola Cut-Flower and Corm Production in South-
east Missouri-Acceptable quality and grades of glad-
iola cut flowers can be produced in Southeast Missouri 
for the St. Louis wholesale market at a good profit to 
the producer. Insufficient supplemental water for ir-
46 MISSOURI AGRICULTURAL EXPERIMENT STATION 
rigation and inadequate weed control interfered with 
the reliability of results in corm production trials, but 
many corms of 2-i nch diameter were harvested from 
those Ys inch in diameter at planting time. Of the 
chemica ls used in attempts to control weeds, only 
DN in pre- and post-emergence treatments proved 
satisfactory. 
Interpretation oj Soil Tests Jor Greenhouse Flower 
Crops- This has been primarily a service project. A 
total of 340 soil samples have been processed in the 
Horticulture Department's hi gh fertility soil testing 
laboratory. 
(Project 114) 
Production of Small Fruits (D. D. Hemphill). 
Varietal Trials o/Strawberries-In variety yield trials 
the first crop yields in crates per acre for standard and 
new varieties were: Armore 200, Tennessean 104.5, 
Vermillion 99.4, Blakemore 95.1, Fairland 75.5, 
Sparkle 48 .6, and Robinson 37.5. Low yields in Robin-
son, Sparkle, and Fairland were due to failure of varie-
ties to make a well populated row. Tennessean com-
pared favorably with Armore and Blakemore as a plant 
maker. Vermillion was not a prolific plant maker but 
it set a heavy crop of fruit. Yields of all varieties were 
seriously reduced by drought. Vermillion appeared 
promising due ro root rot, leaf disease resistance, heavy 
setting, firmness, color, and luster of fruit. 
Comparison of Clean Cultivation and Permanent 
Mulch Systems in Fruit Culture-Black, purple, and red 
raspberries and thorned and thornless boysenberries, 
in yield test comparisons of a permanent mulch of 3 
to 4 inches of sawdust and clean cultivation, yielded 
more than three time as much fruit under the mulch. 
The COSt of mulch was compensated by the saving in 
labor for weed control. Strawberry plants grown under 
Salts concentrate in the surface soil. A severely salted bed 
in a commercial greenhouse range. Growth was much 
better in the bed at right where 2 inches of soil had been 
removed. 
permanent sawdust mulch suffered less from drought 
than cultivated plants but still failed to bear profitahly 
due to high temperatures. In the case of high-bush 
blueberries, mulched plants yie lded 50 percent higher 
than cultivated plants but, since this was the first sea-
son the plants had fruited, it was not considered sig-
nificant. The plants grown under sawdust mulch were 
more vigorous and darker green in color. They pro-
duced considerably more on new growth than the cul-
tivated plants. 
(Project 119) 
Commercial Culture of Truck Crops and 
Greenhouse Vegetables (V. N. Lambeth, A. D. 
Hibbard, C. CotruJo, R. E. Wester, C. E. Steinbauer, W. 
W. Wade). Supplemental Irrigation oj Vegetable Crops in 
Southeast Missouri-The effect of supplemental in-iga-
tion on the marketable yield of cucumbers, top crop 
green beans and unit I PUrtO Rico sweet potatoes was 
evaluated at the Campbell Vegetable Experimental 
Field. The usual summer drought condition occurred. 
Although the total rainfall for the growing season was 
9 inches, the distribution was such that only 1 inch of 
effective rain fell in the period May 25 to Ju ly 27, dur-
ing which time the beans and cucumbers flowered. 
The deficiency of soil moisrure was accompanied by 
low atmospheric humidity, dessicating winds, and 
high temperatures. These factors prevented satisfactory 
pollination and yields of sweet corn. 
Although significant increases in yield were ob-
tained from all three crops through irrigation the in-
crease was much greater for the shallow rooted green 
beans than for the deep rooted cucumbers and sweet 
potatoes. 
The Detection and Correction oJ" Salting Out" 0/ 
Vegetable Greenhouse Soils-Appli cation of the specific 
conductance test for the concentration of soluble salts 
in the soil solutio n and of the Spurway chemical test 
for determining the oncentration of available nutri-
ents confirmed the belief that both "salt injury" and 
improperly balanced nutrient levels were reducing 
yields of greenhouse lettuce and tQmatoes. Of 23 
"problem" greenhouse soils tested, 17 had a calcium 
level at or above the tolerance level establi shed for 
greenhouse crops and 15 contained excessive concen-
trations of soluble salts. Differentially fertilized plots 
were set up in horticultural greenhouses to establish 
biologically different levels of soluble salts on a highly 
fertile greenhouse soil. Lettuce failed to grow on 
heavily-manured soi l (See picture) . Heavily-manured 
treatments in which the specific conductance of the 
1:2 extract (1 part soil to 2 parts water by volum e) 
averaged 260 x 10-5 Mhos. Growth was good where 
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the conductivity was 90 x 10- 5 Mhos., and very stunted 
at a conductivity value of 180 x 10-5 Mhos. A tentative 
ceiling conductivity value of the 1:2 soil extract, at 
which growth of lettuce was appreciably reduced, was 
placed at approximately 150 x 10-5 Mhos. for samples 
taken in the conventional manner, upper 6-to-8-inch 
profile, or approximately 700 x 10-5 Mhos. for samples 
taken from the surface inch of soil. The Spurway test 
for available nutrients in cases where the total concen-
tration of soluble salts was valuable for good growth 
served to indicate deficiencies of an element and/ or 
unfavorable balances among the nutrients. The tests 
indicated over-fertilization and unbalanced fertilization 
as the more common mistakes in greenhouse fertiliza-
tion practices. 
Lima Bean Culture- Ten lima bean varieties of 
both of the large seeded and the small seeded types 
were tested for pod set and yielding ability. The yields 
of all varieties were seriously reduced by high tempera-
ture, dessicating winds, and lack of rain. The high 
temperatures and drying winds, reduced the soil mois-
ture in the root zone to the wilting coefficient. Severe 
leaf injury and some defoliation occurred. However, all 
varieties were irrigated to save the plants. Therefore, 
pod set was late on all varieties which made any set. 
The varieties Bixby, Ey. Thoro 524, and Oklahoma 13 
proved to be the best. 
Improvement of Commercial Sweet Potato Produc-
tion-One of the experimental strains of sweet potatoes 
proved superior in yielding ability, possessed high nu-
tritive quality and displayed good storage qualities. 
See table for average yields of four of the more promis-
ing strains. 
Cultural Practices for the Processing-Tomato Crop in 
Southwest Missouri-In comparative yield variety trials, 
several of the hybrid varieties possessed sufficient merit 
when staked and grown on wilt-free soil to justify the 
additional expense of staking, when compared with 
standard self-polinated varieties. The value of heavy 
phosphorus and potash fertilization ::J.nd of three side 
dressings of nitrogen, rather than two, was emphasized 
as a result of fertility observations in the trials. 
In insect and disease control plots satisfactory 
control of foliage diseases was obtained with the fol-
lowing fungicides; Orthocide 406, Copper-Zerlate, 
Dithane Dl4-with zinc sulfate, crag (Copper zinc 
chromate) , and manzate. The fungicides were used 
according to manufacturers recommendations. 
DDT gave satisfactory control of tomato fruit 
worm but evidence of phytotoxic effects on fruit set 
was observed. Methoxychlor gave satisfactory control 
of the tomato fruit worm at light to medium infesta-
tions. Lindane was very effective in eradication of po-
tato aphids. 
Other test results emphasized the value of early 
transplanting and heavy plow-down fertilization to 
get plants well-established before the occurrence of 
possible summer drouth. 
Production of High-Quality Sweet Corn for Early 
Market-Experiments with insecticides for control of 
corn earworm in sweet corn indicated that the first 
spray should be applied when about 10 percent of the 
silks have emerged, and a second and third spray ap-
plied at two-day intervals. 
(Project 121) 
Culture of Stone Fruits (A. D. Hibbard,). N. 
Corgan). Pruning of Peaches-Evidence was found that 
light reflectance value of the cell cover, especially in 
the blue region of the spectrum, influenced the branch-
ing angle of young peach trees. Covers, such as white 
sand and bare soil, reflect light in the blue spectrum 
and the trees grow with wide spreading branches. Soil 
covered with grain crops absorbs these rays and the 
branches grow away from the soil and are more up-
right, with phototropic response. Refer to the table 
for the effect of soil cover on branch angle of young 
peach trees. 
Thinning of Peach Trees with Hormone Sprays-
Peach trees of several varieties are sprayed with naph-
thaleneacetic acid at 40 ppm, two, three, and four 
weeks after full bloom. Some thinning was obtained 
from a three-week application but not enough to be of 
economic importance. In general, the most vigorous 
THE AVERAGE YIELDS OF FOUR REPLICATIONS OF SWEET POTATO VARIETIES IN BUSHELS (55 LB.) PER ACRE 
Date Transplanted 
Date Harvested 
Approx. Growing 
Season (Days) 
Variety 
L240 
Unit I Porto Rico 
L241 
All Gold 
B5941 
B4570 
May 15 
Sept. 2 
105 
214 
251 
May 15 
Sept. 2 
120 
397 
217 
266 
367 
333 
May 2 
Sept. 11 
133 
494 
337 
218 
349 
377 
295 
May 2 
Sept. 26 
148 
448 
248 
379 
376 
421 
May 2 
oct. 14 
166 
491 
275 
476 
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EFFECT OF SOIL COVER ON BRANCH ANGLE OF YOUNG PEACH TREES 
Type of Cover 
Reflectance of blue light 
450 mm percent (north light) 
Branch Angles in Primary 
Degrees from Horizontal 
Branches 
Secondary 
Branches 
Feb. 28 
Mar. 13 
Apr. 3 
June 13 
May 22 
June 13 
[rees were more difficult to thin. Young trees were 
harder to thin than older trees. 
(Project 126) 
Development of Commercial Watermelon 
Varieties (A. D. Hibbard, Daniel Millikan). Some 
new varieties showed promise for commercial produc-
tion in Southeast Missouri. Actually, no commercial 
varieties of desirable disease resistant watermelons that 
are adapted to Southestern Missouri have been avail-
able. 
(Project 128) 
The Farm Orchard (A . D. Hibbard, H. G. 
Swartwout). A farm orchard plan was devised, taking 
into consideration family requirements for fruit and 
the bearing ability of adapted fruit crops. This plan 
was designed to produce a continuous supply of fresh 
fruit throughout the season with ample quantities for 
conservation and storage. The orchard was designed 
to supply usable quantities of fruit the second year 
after planting. 
(Project 129) 
Processing Quality of Horticultural Plants 
(M. R. Johnston). The objectives of this project were 
(1) to determine the relative storing and canning 
qualities of Irish potato varieties and (2) to determine 
the relative storing and canning qualities of sweet po-
tato varieties. The data have not been analyzed. 
Elimination of Chemical Residues from Horticultural 
Products- The objectives of this study were to estab-
lish the extent of chemical residue carry-over and to 
develop an adequate preparation treatment which 
would eliminate carry-over from the processed prod-
uct, if the residue was a health hazard or had a delete-
rious effect on quality. The insecticide, Lindane, was 
studied for its effect on the fermentation of the salt 
stock and on the flavor of processed sour, sweet, and 
dill pickles. There was evidence that the rate of fer-
mentation, as indicated by lactic acid production, was 
affected by the spray treatment. The three sprayed lots 
White River 
Sand Sand 
10.5% 7.2% 
270 340 
230 280 
140 160 
20 50 
150 17° 
100 160 
Charcoal 
5.5% 
400 
320 
210 
110 
240 
300 
Rye 
Grass 
350 
380 
studied, showed more concentration of lactic acid than 
two of the control lots; however, one of the control 
lots attained a maximum concentration of lactic acid 
before the three sprayed lots. The maximum lactic 
acid concentration of sprayed lots was greater than the 
lactic acid concentration in two of the controls and 
about equal to the third control. 
(Project 135) 
Research in Control of Weeds (D. D. Hemp-
hill). Of the materials investigated in attempts to con-
trol weeds in strawberries, sodium 2,4-dichlorophe-
noxyethyl sulfate was the most satisfactory herbicide 
for new and old plantings. It can be applied effectively 
ahead of weed germination. It was applied at the rate 
of 3 to 4 pounds per acre in the plots where most effec-
tive control was obtained. Only a slight reduction in 
runners and no reduction in yield could be attributed 
to the chemical. The spray was used at different stages 
of growth throughout the season. By the use of two 
or more sprays during a season, approximately 50 per-
cent of the hand labor for weeding was saved. 
CMU and fortified dinitro gave satisfactory weed 
control in grapes. The dinitro was used as a control. 
None of the chemicals investigated injured the grapes. 
Several chemicals were evaluated for pre-emer-
gence and/or post-emergence use in certain crops. 
CMU when used at the rate of 1 pound per acre was 
effective for pre-emergence use in weed control in 
peas. N-l Naphthylphthalamic acid at the rate of 4 
pounds per acre was effective for pre- and post-emer-
gence use in cucumbers, cantaloupes, squash, and 
watermelons. Sodium 2,4-dichlorophenoxyethyl sul-
fate was superior to 2,4-D for pre- and post-emergence 
use in asparagus production. This chemical also show-
ed promise as a post emergence herbicide for sweet 
potatoes. Dinitro-O-secbutyl phenol (amine salt) ap-
peared promising for use as a pre-emergence herbicide 
in okra. 
(Project 146) 
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POULTRY HUSBANDRY 
H. 1. KEMPSTER, Chairman 
Value of B1 2 and Antibiotics in the Replace-
ment of Animal Protein in Chick Rations (Q. B. 
Kinder). Small increases in rate of gain and feed effi-
ciency were obtained by including fish meal at a 5 per-
cent level in rations containing vitamin B1 2 over all-
vegetable protein (soybean meal) rations. This im-
provement of about 3 percent was small but was con-
sistent between replications within tests and between 
different tests. 
Commercial meat scrap and soybean meal proved 
inferior to soybean meal alone in both growth rate 
and feed efficiency. These results conflict with some 
previous tests. When 10 percent wheat shorts was 
added to all-soybean meal or soybean-fish meal type 
rations , growth rate was reduced at eight weeks of 
age in batteries. In floor reared birds, however, there 
was little evidence of reduced growth rate due to 
wheat shorts. 
The addition of extra "B" vitamins (niacin, pan-
tothenic acid, choline chloride) failed to improve 
growth rate on soybean meal type rations but tended 
to improve feed efficiency. In soybean-fish meal type 
rations, the "B" vitamins consistently gave better 
growth rate and feed efficiency. No difference was ob-
served in feeding value of solvent process soybean 
meal as compared to expeller process soybean meal. 
Rimocidin (yeast and mold antibiotic) did not im-
prove rations containing aureomycin. 
Reducing the salt in the ration from 1 percent to 
0.5 percent did not affect growth rate or feed efficiency 
but it did result in 7 to 10 percent less moisture in the 
droppings. 
(Project 24) 
Care of Hatching Eggs Prior to Incubation 
(E. M. Funk,]. E. Forward). Cleaning Soiled Hatching 
Eggs-Turkey eggs were cleaned by washing and also 
by dry cleaning. The hatchability of the cleaned eggs 
was compared to that of noncleaned eggs. Hatching 
eggs were sprayed with a germicidal agent (alkyl di-
methyl benzyl ammonium chloride) to study the effect 
of the agent on hatchability. It was found that soiled 
turkey eggs could be cleaned without appreciably re-
ducing hatchability. There was some evidence, though 
not conclusive, that dipping hatching eggs in a germi-
cidal solution improved hatchability. This investiga-
tion will need to be continued. 
Care of Hatching Eggs During Incubation-Highly 
significant increases in the hatchability of incubated 
eggs was obtained by substituting multiple plain turn-
ing for the single plain turning or two-position in-
cubation commonly practiced. Eggs of low, medium, 
and high hatchability all benefited from incubating in 
more than two positions and normally from four to 
six positions. 
The principal benefit from multiple plain turning 
was a reduction in embryonic mal positions during the 
latter stages of incubation, such as head between 
thighs, feet over head, and beak turned away from the 
air cell. Chicks incubated in four to six positions 
hatched several hours earlier than those incubated in 
two positions. 
(Project 40) 
Thermo-Stabilization of Shell Eggs ( E. M. 
Funk,J ames Forward, Martha Lorah). Investigations 
designed to test the value of cleaning soiled shell eggs 
were conducted again this year. Losses during cold 
storage were used as a test of spoilage. All eggs except 
those showing rots on candling were broken after 
storage to determine the amount of loss. The results 
revealed that losses in soiled eggs when stored were 
too great to make such storage practical. Germicidal 
agents reduced spoilage, but losses were too great to 
depend on washing the eggs. Eggs washed in cold 
water suffered extremely heavy losses. Losses in eggs 
that were dry cleaned were too high to justify cleaning. 
Egg washing machines were not successful. However, 
heating the egg sufficiently to pasteurize the eggs 
against organisms which caused spoilage in storage 
gave effective protection against spoilage for at least 
6 months. 
(Project 62) 
The Feed Purchasing Power of Eggs (H. L. 
Kempster). The relationship between feed and egg 
prices for 1952 was the most unfavorable of any year 
for the 1910-1953 period. The average price of grain 
(corn 5, oats 3, wheat 3) was $3.15, compared to $3.08 
in 1951. The farm price of eggs was 31.1 ¢ in 1952 com-
pared to 39.1¢ in 1951. Eggs laid by a 122-egg hen 
would purchase only 100 pounds of feed. This was 30 
pounds less than in 1951. The feed purchasing power 
of eggs was 74 percent of normal , compared to 97 per-
cent of normal in 1951 and 84 percen t of normal in 
1950. 
The feed-egg ratio was 1:10.12. The previous high 
was 1:9.77 in 1937. 
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Due to unfavorable relationship between feed 
and egg prices (here was a 4 percent reduction in the 
number of potential layers on farms during this 
season. 
Missouri record flocks reported a return in 1952 
of $1.39 for each $1.00 worth of feed compared with 
$1.89 for the 35-year average. This was the lowest re-
turn on record. 
(Project 73) 
Closed-Flock Breeding Systems for Poultry 
(W. F. Krueger, Q. B. Kinder, H. L. Kempster). Data 
from 1952 studies indicated that yearling breeders were 
somewhat poorer in fertility than pullet breeders in 
the Leghorn, Hampshire and Rhode Island Red breed 
strains that were tested. Leghorn, Rhode Island Red 
and White Rock pullets showed a definite advantage 
over yearlings in hatch of fertile eggs, ranging from 
4.3 to 13.9 percent. Eggs from yearling breeders hatch-
ed better in the Hampshire breed. No consistent 
trends could be noted in liveability of chicks up to 22 
weeks of age. 
Eggs from dams mated to the young cockerels 
were 2 to 10 percent more fertile than eggs from dams 
that were bred to yearling males. 
Progeny of pullet breeders differed little from 
progeny of yearling breeders in weight at 12 and 22 
weeks but the progeny of the yearling breeders showed 
a little better fleshing. In the case of sires, Leghorn 
and White Rock yearling males sired offspring that 
were heavier than those sired by young cockerels. Pro-
geny from White Rock yearling sires showed signifi-
cantly better and progeny from Leghorn and New 
Hampshire yearling sires significantly poorer fleshing 
than offspring from cockerel sires. 
In egg production to 300 days of age, progeny of 
old hens were slightly superior to the progeny of pul-
lets, except in the Hampshire breed. No consistent 
differences in egg production due to influence of age 
of sire were noted. 
Limited data on intra-flock selection indicated that 
cockerel breeders that were selected on part-year family 
performance of sibs could maintain flock performance 
as well as yearling sires selected on the basis of full-
year performance records of sibs. Fertility of young 
sires was consistently better than that of yearling sires. 
Analyses of data have been completed on herit-
ability of total egg production and its components, on 
body weight, and on their genetic and environmental 
relationships. Results will be published in the near 
future. 
( Project 83 a) 
Recurrent Selection for Maximum Perform-
ance in Strain Crosses (W. F. Krueger, Q. B. Kinder, 
H. L. Kempster). During the three years of this experi-
ment, fertility has been consistently poorer in test-
cross than in intra-flock matings. Use of less vigorous, 
inbred birds in testcross matings may be partially re-
sponsible. 
Hatchability has averaged about the same for test 
cross and intra-flock matings. Viability has averaged 
2 to 3 percent higher for the test crosses from 0 to 8 
weeks and 2 to 6 percent higher on range from 8 to 22 
weeks. Viability from hatching to housing has aver-
aged 4 to 8 percent advantage for test crosses. 
In weight at 22 weeks of age, the test crosses show 
a 2 to 5 percent advantage over intra-flock matings. 
Fleshing scores averaged 3 to 4 percent higher in test 
crosses at 12 and 22 weeks of age. 
F ARM CARE OF MARKET EGGS 
(March 13 to July 25, 1951) 
Thermostabilized 
Held in ref. cooler Held in egg basement Held in salesroom Held in basement 
Avg. Avg. AA&A Avg. Avg. Avg. AA&A Avg. Avg. Avg. AA&A Avg. Avg. Avg. AA&A Avg. 
Temp. RH% % Price Temp. RH% % Price Temp. RH% % Price Temp. RH% % Price 
Gathered 
three times 
daily. 
Marketed 
weekly. 49 65 90.6 43;8 54 73 91.8 44.3 63 68 90.2 44.2 54 73 90.0 43.6 
Gathered 
three times 
daily. 
Marketed 
twice weekly 51 64 91.7 44.9 62 77 93.1 44.8 70 69 92.2 44.8 62 77 88.5 44.4 
Gathered 
daily 
Marketed 
weekly. 50 66 91.4 44.6 57 73 91.6 45.2 64 63 86.0 44.4 57 73 90.1 44.3 
Gathered 
daily. 
Marketed 
twice weekly. 50 63 89.1 44.5 58 72 91.0 44.1 67 65 87.0 43.6 60 73 88.9 44.2 
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Test cross progeny laid their first eggs 4 to 8 days 
earlier than intra-flock progeny. Leghorn males con-
sistently demonstrated sex linked superiority in inher-
itance of early sexual maturity over heavy breed males. 
Hen-day egg production from 154 to 300 days 
averaged 6 to 10 percent higher for test crosses. Vi-
ability from 154 to 456 days averaged 0 to 3 percent 
shorter for test crosses. 
(Project 83 b) 
Farm Care of Market Eggs (E. M. Funk,]. E. 
Forward). Analysis of data from last year's tests was 
completed. A comparison of the handling and market-
ing methods is given in the Table. 
(Project 161) 
RURAL SOCIOLOGY 
C. E. LIVELY, Chairman 
Rural Health Facilities in Missouri (c. E. 
Lively, R. L. McNamara,]. H. Lane,)r.,]. B. Mitchell). 
Tremendous effort will be required to meet the mini-
mum standard of one doctor for every 1,500 persons 
in rural areas of Missouri, studies made by the De-
partment of Rural Sociology revealed. Missouri's rural 
counties averaged one doctor per 2,000 persons in 
1950. 
Missouri has suffered a net loss of 1,000 doctors 
since 1912 while the state's population has risen 
600,000 persons. The loss has been chiefly in rural 
areas. A sample area of 20 counties was studied more 
intensively to determine how this decline was reflected 
at the county level. In this 20-county sample area, 
which was largely rural, there had been 539 doctors 
in 1912. By 1950 this total had dwindled to 158, a 70 
percent loss. 
During this time, the number of doctors in Mis-
souri's large cities steadily increased, indicating the 
problem of attracting doctors is more acute in rural 
towns and communities than in cities. Nearly three-
fourths of Missouri's M. D.'s are located in large pop-
ulation centers. 
The research men suggested the best way to at-
tack this rural problem would be for local committees 
to study their community's conditions and urge steps 
to make their community attractive to doctors. They, 
like other people, want comfortable homes, well-
equipped offices, and good schools for their children. 
Another study was made to analyze the relation-
ship between the distance farm families live from 
medical facilities and the amount of illness among 
those families. Information was obtained from 1,927 
persons, 15-64 years of age in 858 farm-operator fam-
ilies. The data came from 10 counties of a 20-county 
sample used in a survey of two areas that differed so-
cially and economically. 
Persons living at a distance from medical facilities 
tended to have a lower doctor call rate and spend more 
days in bed due to illness. This was less evident among 
the higher income groups than among low income 
groups. These implications are worth considering in 
the development of public and private health pro-
grams, with the objective of better location of health 
personnel and facilities. 
A detailed report of the study on the supply of 
doctors in Missouri was published in Missouri Agri-
cultural Experiment Station Bulletin 594, "What Has 
H:lppened to the County Doctor." A detailed analysis 
of the study on distance from medical facilities was 
published in Rural Sociology, Vol. 17, No.3 (Sept., 
1952), under the title "Distance as a Factor in the Use 
of Medical Personnel and Facilities", by Paul Jehlik 
and Robert 1. McNamara. 
(Project 25) 
Movement of Rural Population in Missouri 
(R. L. McNamara, C. E. Lively,)ohn Holik, Peter New). 
This study reveals ~. pattern of steady growth in Mis-
souri's rural population from 1830 to 1900. Following 
1900, the rural population stabilized or decreased for 
the next 50 years. During this period urban popula-
tion grew steadily. 
Rural Missouri h:j.d a net loss of 238,000 people 
due to migration between 1940 and 1950. The loss was 
nearly 30 percent in the southeast area while other 
areas lost between 11 and 25 percent. The state as a 
whole gained 4.5 percent in population during this 
period for a total population of3.9 million in 1950. 
The birth rate rose tremendously from 1950 to 
1947, with a 50 percent gain, and at the close of the 
decade it was about one-third higher th:J.n in 1940. 
The unstandardized urban rate was higher than that 
of the rural areas. Death rates decreased slightly for 
the state as a whole. 
The net migration of farm families to the cities 
app~rently affected the areas they left in two ways. (1) 
Farms were consolidated into larger units. (2) Farmers 
from the smaller and lower income farms likely com-
prised a majority of the group that left rural areas. 
Since they were not replaced this should tend to im-
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prove the farm operaror level of living for those who 
remained. 
A detailed report on this project is available in 
Missouri Experiment Station Bulletin 620, "Rural-
Urban Population Change and Migration 1940-1950." 
(Project 27) 
Barriers to Dissemination and Use of Scien-
tific Information (H. F. Lionberger, C. E. Lively, C. 
M. Coughenour).A total of 279 farm operators were in-
terviewed on their source, acceptance and use of farm 
information. The data is now being studied. Objeaive 
is to find the best ways of getting research information 
to farmers and influencing them to adopt the new 
methods. 
(Project 29) 
Rural Social Areas of Missouri (c. E. Lively, 
C. L. Gregory, R. L. McNamara). This research has 
resulted in dividing the state into homogeneous areas 
for sociological studies. It is designed to facilitate 
other studies, rather than produce results for general 
pu blic use. In tests of the grou pings on current re-
search projects, small samples selected within narrow 
geographical areas have given a representative picture 
of the entire state with considerable saving in effort 
and expense. 
( Project 91) 
The Rural Church in Missouri ( L. M . Hepple, 
G. T. Blume, C. E. Lively, C. L. Gregory). Ground work 
was laid for study in 141 rownships, furnishing a ran-
dom sample of rural Missouri churches. Schedules 
were completed and IBM cards prepared. Field work 
will continue through the summer of 1953 with an 
attitude and opinion poll. This project is being carried 
on in cooperation with The Bible College of Missouri 
and the Rockefeller Foundation. 
(Project 143) 
SOILS 
W. A . ALBRECHT, Chairman 
The Maintenance and Improvement of the 
Fertility Level of Missouri Soils (E. R. Graham, 
C. E. Marshall, W.J. Upchurch, A . Haselhorst). The 
Mechanism of Nutrient Uptake by Plants from the Soil-
Theoretical reasoning indicated that if plant roots 
acted as cation exchangers in taking nutrients from 
the soil, then the extent of the reaction between the 
soil as one exchanger and the plant as another should 
depend on (1) the activities of the nutrient ions avail-
able for delivery, (2) the hydrogen ion activity of the 
root, since this ion passes from the root to the soil, (3) 
the free energy liberated in the course of the reaction. 
All these quantities can be evaluated and hence the 
theory can be tested. 
An experiment was set up in which soybeans were 
grown in different systems of measured K and Ca 
activity. Two true solutions were employed (chlorides 
as compared with bicarbonates ofK and Ca) , two clay 
systems and one exchange resin. The clays and the 
resin hold K and Ca relatively tightly, whereas they 
are freely available in the chlorides and bicarbonates. 
However, the latter two should differ from one anoth-
er, even at the same K and Ca activities, because the 
exchange reaction against hydrogen produces, in the 
one case, the strongly dissociated acid HCI and in the 
other, the weak acid H 2C03 • Hence, the exchange re-
acrion with bicarbonates will liberate more energy than 
that against chlorides and uptake of Ca and K by 
plants should be correspondingly facilitated. This was 
found to be the case, bicarbonates gave larger uptakes 
than chlorides. On the other hand, uptake from clays, 
and especially from the exchange resin amberlite IR 
120, was reduced since these materials hold K and 
especially Ca tightly and are reluctant to give them up 
to the plant. However, if conditions are arranged so 
that for two systems all three factors , namely, nutrient 
cation activity, hydrogen ion activity, and free energy 
change in the reaction, are respectively the same, then 
nutrient uptake is also the same. This proves, for the 
first time, that the free energy change in the reaction 
of the plant root with the soil is an important factor. 
(Project 5) 
Characteristics and Development of Heavy 
Clays in Missouri Soils (c. E. Marshall, E. R. 
Graham, W. J. Upchurch, C. M . Woodruff, D. G. Howe, 
J. E. Brydon, Clifford Coffee). Measurement of Cationic 
Activities in Clays and Soils- The purpose of cationic 
activity measurements in soils and soil colloids is to 
define the chemical surroundings of the plant root. 
This must be done as a first step in understanding 
how' plants get their mineral nutrients from soils. A 
few years ago a new chemical method (the membrane 
electrode technique) was developed for this purpose, 
by which calcium, potassium, and other activities 
could be measured in soil colloids and whole soils. 
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The work reported this year dealt with the humus, or 
black organic matter of soils, as a carrier of nutrient 
cations. Comparing these results with those previously 
reported for soil clays, it was found that the humus 
held several times more cations per unit weight than 
the clays. It also held them more loosely. This helps 
explain why acidic peaty soils can provide more lime 
~nd potash for plant growth than clay soils at the same 
acidity. Applications of lime much below those needed 
to correct acidity are very effective on peats, but much 
less so on heavy clays. 
Improvement of Methods for Measuring Cationic 
Activities-By carrying out the exchange reaction of a 
soil with a very small amount of salt or acid, such that 
the original system is not sensibly changed, it is pos-
sible to determine cation activity ratios where two or 
more cations are present. This is often more conven-
ient than making two or more separate determinations 
with membrane electrodes. Such ratios as H / K, H/Ca , 
KI Ca, Ca/Mg are determinable by simple analysis 
of the liquid phases after exchange, and these quan-
tities are extremely important in plant nutrition. 
Development of Methods for the Separation and Mear-
urement of Clay Minerals in Soils-Only preliminaries 
for the investigation have been completed. A glacial 
soil was sampled and fractioned into sand, silt and clay. 
The clay fraction will be separated further according 
to particle size before being used for experiments on 
flocculation. 
Studies of Soil Weathering and Development-A 
glacial soil sample has been separated according to 
particle size in preparation for the determination of 
feldspars and other minerals present. Both optical and 
Xray methods are being used in the analysis. 
A series of freshly deposited river sediments also 
are being separated into fractions and the silt particles 
are being examined microscopically. Objectives are to 
determine (a) how fresh deposits differ from older 
ones and (b) how deposits from different parts of the 
Missouri basin vary in their feldspar content. 
(Project 6) 
Soil Survey and Land Classification (H. H. 
Krusekopf,] A. Frieze, C. L. Scrivner, M. E. Springer). 
The soil survey of Taney County was completed in 
December, 1952. It is of special interest because it in-
cl udes the entire area of one large reservoir and a por-
tion of two others on the White River. All of these 
reservoirs are used for hydroelectric power. An influx 
of new land buyers has occurred in this underdevelop-
ed region, brought about by the conversion of forest 
into pasture land. The survey will be an aid in deter-
mining the lands that have possibilities for agricultural 
use. 
(Project 22) 
. Relation of Mineral Reserves to Available 
Nutrients and Uptake by Plants (E. R. Graham, 
C. M. Woodruff, D. D. Smith, Earl Watts, M. C. Carter). 
Ladino clover was grown on soil treated with various 
finely ground mineral materials as sources of potas-
sium. Other nutrients were added as needed according 
to soil tests. Plants were harvested and analyzed for 
potassium, calcium, and magnesium at successive 
growing intervals of 68, 39, 56, and 95 days. The 
following sources of potassium furnished amounts 
significantly above the no-treatment cultures: Potas-
sium carbonate, illite, alunite, granite, and basalt. 
Wyomingite, glauconite, feldspar, and rhyolite were 
insignificant as a source of potassium. 
Plant Root Penetration According to Chemical and 
Physical Conditions of the Deeper Soil Layers-Results 
for the 1952 crop year, the 5th year of the study, show-
ed little advantage in fertilizing subsoil for corn, soy-
beans, or wheat if the tOpsoil was fertilized well and 
plowed deep. The study should be expanded to include 
an evaluation of depths-of-plowing under heavy ferti-
lization and the effects of subsoil treatment for bien-
nial and perennial crops of a deep rooting character. 
(Project 51) 
Experiments in Crop Rotations and Fertilizers 
(G. E. Smith, T. R. Fisher, R. 1. Steffens, L. B. Edwards, 
Melton Brown,] A . Roth, M. S. Zuber). Continuous 
Cropping Versus Rotations of Various Lengths - Experi-
mental results indicated that adequate nutrient addi-
tion had a far greater effect in maintaining crop yields 
than did the cropping sequence in the dry 1952 season. 
Legumes have added nitrogen, though not in sufficient 
quantities for optimum yields of other crops. But the 
legumes have removed minerals more rapidly than 
grain crops. Where fertility has been raised to ade-
quate levels, more than 4 tons of corn stalks are being 
produced per acre. Nitrogen was low under continuous 
corn and wheat, possibly because of excessive erosion. 
The proper management of the residues is reducing 
erosion ro a minimum where the soil is planted con-
tinuously to corn. The yield is being maintained at a 
high level and organic matter content is being in-
creased. 
Effects of Soil Treatments in Rotations and Continuous 
Cropping Systems-Corn was planted on the same 
ground for the fifth consecutive year at Columbia. A 
plot receiving full soil treatment (based on require-
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SANBORN FIELD CORN YIELDS, 1952 
Yield 
6.0 bu. 
32 
57 
33 
Wt. per 
Population ear 
6,500 .12 lb. 
6,500 .31 
14,000 .34 
8,000 .30 
Continuous corn, no treatment 
Continuous corn, 6 T manure 
Continuous corn, full treatment 
Corn-6 year rotation, no treatment 
Corn-6 year rotation, 6 T manure 
Corn-6 year rotation full treatment 
Corn, 3 year rotation, full treatment 
56 8,000 .50 
67 
ments indicated by soil test) was compared with one 
that received all the minerals but nitrogen. The grow-
ing season was dry. Yields were below average but 
nitrogen helped maintain yield. 
The plot receiving full treatmenr averaged 81 
bushels. This was 81 percent of the five- year average 
of 100 bushels. But the plot that did not receive nitro-
gen yielded 23 bushels, only 33 Y3 percent of the five-
year average of 53.8 bushels for this type of treatment. 
Sanborn field was in an area of the state that was 
dry enough to disturb the growth of plants. The favor-
able effect of soluble nitrogen on corn was especially 
striking there. 
Where a legume or manure was the soil treat-
ment, the rate of organic matter breakdown was too 
slow to supply nitrogen to the growing crop. 
In this dry season, corn populations above 10,000 
plants per acre generally reduced yields and produced 
smaller ears. 
Soil Treatment in Excess of Elements Removed by 
Crops-Heavy applications of nitrogen to corn and 
small grains frequently result in excessive lodging. Ad-
ditions of potassium and other elements have failed 
to correct this condition. 
Samples of corn nodes were collected from plants 
growing on soil supplied with different nitrogen treat-
ments. Chemical analyses of these samples for heavy 
metals indicated that an unbalanced supply of nitrogen 
in the soil disturbed chemical or biological processes. 
An excess or unbalance of these elements in the grow-
ing plants can precipitate proteins, plug up conductive 
tissue, and cause lower yields and lodging. 
Where excessive amounts of nitrogen were ap-
plied, the intake of manganese was high. Adequate 
liming reduced this tendency. The relationship of 
heavy soil treatments ro other soil elements appears 
important when supplying nutrients for higher corn 
yields. 
In tests with small grains, oat yields were in-
creased substantially by adding 30 to 40 pounds of 
available nitrogen when mineral levels were adequate. 
Heavy applications of nitrogen and other elements 
also showed promise for increasing wheat yields. 
Comparisons of Fertilizer Materials and Rates and 
Times of Application-Different forms of nitrogen gave 
58 
14,000 .43 
12,500 .32 
the following responses by corn when applied at a 200-
pound rate: Urea, 88.1 bushels per acre; ammonium 
sulfate, 80A; sodium nitrate, 88.3; cyanamide, 88.7; 
ammonium nitrate, 92 .7; ammonium nitrate with 
lime, 99.1; amberlite plus sodium nitrate, 85.2; anhy-
drous ammonia, 92.6; solution thirty-two, 94.2; and 
the no treatment control, 36.4. 
Where soils were well limed and given adequate 
mineral treatment, all sources of nitrogen gave about 
the same response. However, as the quantity of nitro-
gen is increased, there appears ro be a residual effecr on 
soil processes. 
The following table shows wheat yields obtained 
by applying various amounts of nitrogen when the 
soil temperature was 45° and again when it had warm-
ed to 60°. The nitrogen source was solution 32. 
Lb. N 
per 
acre 
o 
66 
99 
132 
165 
Temperature 
450 F. 
22.6 Bu. 
39.4 
39.4 
39.8 
34.5 
Temperature 
600 F. 
29.4 Bu. 
45.8 
43.0 
40.0 
45.0 
Influence of Calcium and Magnesium Limestone, Dif-
ferent Sources of Phosphorus and Different Amounts of 
Potassium-Continued use of calcium limestone and 
heavy applications of high analysis mixed fertilizers 
apparently increased the need for magnesium in Put-
nam silt loam. Where other elements were present in 
adequate amounts, application of calcium limestone 
resulted in yields of 3,900 pounds of red dover, 111 
bushels of corn and 49 bushels of oats. Where mag-
nesium limestone was applied instead of the calcium, 
the yields were 5,850 pounds of red dover, 115 bushels 
of corn and 63 bushels of oats. 
Addition of magnesium on Hanceville sandy loam 
increased corn yields 7A bushels per acre. 
Results of some of the tests indicated that heavy 
application of muriate of potash added sufficient chlo-
rine to be toxic to plants. 
Little difference was noted in plant response to 
rock phosphate from differen t sources. Colloidal phos-
phate showed little advantage over rock phosphate, 
pound for pound. 
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Use of Nitrogen to Convert Crop Residue into Hu-
mus-The corn stalks resulting from a 100-bushel corn 
crop can furnish from 3 to 4 tons of organic matter to 
be turned under for soil humus. This is far more than 
the average legume crop or manure can provide. 
The depressing effect on crop yields while these 
carbonaceous materials are decomposing into humus 
can be offset by adding nitrogen, the station tests have 
shown. Twenty-ton applications of sawdust, straw, 
corn cobs and corn stalks all served as adequate sources 
of humus when turned under and supplied with nitro-
gen. Average corn yields for three years of tests were 
above 100 bushels on all of these plots. Soil tests on 
the plots recorded sufficient nitrogen to give a carbon-
nitrogen ratio of 10:1 and 120 pounds of nitrogen were 
added before planting the corn. 
Relationship of Plant Stand and Spacing to Fertilizer 
Application - The percentage increase in corn yields 
from nitrogen ferrilizer application was greater in the 
dry year of 1952 than in the more favorable growing 
season of 1951. Apparently adequate fertility increases 
the effectiveness of limited supplies of moisture, at 
least to a certain point of water shortage. 
Where low levels of nitrogen were applied, in-
creases in plant population caused reduction in size of 
ears and yield. Maximum yield from a 50-pound ap-
plication came with a population of 8,000 plants per 
acre. But where 250-pound applications were made, 
the highest yields were obtained with 17,000 plants 
per acre. 
Tests on Wabash and Marshall silt loam, where 
moisture was more plentiful, showed increases with 
increases in plant population. Apparently 14,000 plants 
per acre were not enough for maximum yields. 
Deep Placement of Fertilizer-No great difference 
in crop response to the placement of nitrogen has been 
noted in years of abundant rainfall. But corn yields 
were 10 bushels higher where the nitrogen was plowed 
down, compared with surface applications, in the 1952 
season. 
On Putnam silt loam, a soil not considered adapt-
ed to alfalfa, a good stand is thriving after 3 years. The 
soil was plowed 12 inches deep and an adequate soil 
treatment supplied at the bottom of the plow furrow. 
OrganiC 
Matter 
Corn, Small Grains, 
Sweet Clover (under) 2.6 
Corn, Small Grains, 
Red Clover (hay) 2.4 
Corn, Small Grain 
Lespedeza and Timothy (hay) 2.6 
Corn, Small Grain 
Soybeans (seed) 2.2 
Soil Building Values of Different Legumes-
Work in progress indicates the amount of nitrogen 
added to soil by legumes is not enough for high yields. 
For example, corn following sweet clover and supplied 
with 66 pounds of additional nitrogen produced 103.7 
bushels per acre, compared with only 68 bushels with-
out the supplemental nitrogen. Wheat yielded 18.7 
bushels with the additional nitrogen and 13.7 without 
it . 
Fertilization Programs for Different Rotation Sys-
tems-Nutrient content of soil that has been in differ-
ent cropping rotations at the Missouri Station for 14 
years is given in the following table. 
Legumes have added nirrogen but when cut for 
hay have removed much greater quantities of nutri-
ents than when cereals were grown and only the grain 
removed. Where sweet clover was turned under or 
where soybeans were removed for seed, the soil had a 
much higher nutrient level than where red clover or 
lespedeza and timothy were removed for hay. 
Fertilization Practices for Specific Crops-Attention 
was given to increasing yields of small grains in this 
project. To date, with the varieties available, 60 to 70 
pounds of nitrogen appear to be the maximum that 
can be added with profitable response. Yields have not 
been as high as those obtained in other areas. In 1951, 
some plots produced nearly 60 bushels per acre but 
45 bushels was the top in 1952. Since wheat requires 
2 pounds of nitrogen per bushel, it is doubtful whether 
yields in excess of 50 bushels per acre can be produced 
until varieties are available that can utilize more than 
60 pounds per acre. 
Methods of Improving the Fertility of Subsoils-Plots 
with the top soil removed so as to expose the subsoil 
layer continued to produce high yields when given 
adequate soil treatment, even under the moisture defi-
cient conditions of 1952. Putnam subsoil produced 
higher yields (77.1 bushels of corn, 27.3 bushels of 
wheat) than double depth soil that received lime and 
starter fertilizer (58 bu. corn, 27.3 bu. wheat) . 
Soil Treatment for Improving Yields of Smail Grains 
- Though dry weather decreased all yields, production 
was increased by adequate soil treatments. Starter fer-
tilizers plus 66 pounds of nitrogen gave 23.7 bushels of 
Phosphate Potassium Magnesium 
48 137 503 
40 75 397 
33 68 362 
57 107 500 
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wheat per acre, compared with 17.5 with starter ~er­
tilizer only ; 71.8 bushels of barley, compared wIth 
45.4; and 71.5 bushels of oats compared with 29. 
(Project78) 
Chemical Studies of Forage Grown on Soils 
Treated with Trace Elements (W. A. Albrecht, G. E. 
Smith, T. R. Fisher, Lester Reed, Victor Sheldon, E. E. 
Pickett, C. W. Gehrke, W. D. KeLLer). Corn was grown 
on soils fertilized with 50 pounds, 120 pounds, and 
250 pounds of nitrogen. Analysis of corn from these 
plots showed an increase in protein content from 7 
percent to 11 percent as more ni:rogen w~s applied .. 
Rabbits that were fed the hIgh protem corn gam-
ed weight while others that were fed the low protein 
corn lost weight. All animals were fed the same 
amount of grain daily. 
In another phase of this project, a series of plots 
was established in the state to study effects of boron 
applications on alfalfa. A number of cases of deficiency 
were observed. Efforts were made to develop a suitable 
soil test for boron. 
Animal Assays of Trace Elements-Severe dry 
weather limited the growth of oats seeded in Hance-
ville sandy loam and caused a complete failure of 
lespedeza sown with oats. The quantities of grain and 
forage produced were not sufficient for animal trials. 
Additional soil treatment was made on the plots and 
they are now seeded to wheat and sweet clover. If these 
crops produce sufficient grain and forage next year 
they will be tested on small animals. A .stock of rab-
bits was built up and this part of the project has been 
organized for bioassays. . .. 
Biological methods of usmg aspergdlus ntger 
were developed that appear superior t~ th~ spectr~­
graph method in making copper determmat.lOns: ThIS 
technique also shows promIse for determmatlOn of 
zinc and possibly other heavy metals. 
The aspergillus method was tried on Putnam .clay 
to determine its suitability as a copper-free medlUm 
for growing greenhouse plants. Copper was found in 
amounts of 16 ppm, which is high enough to make 
its use as a copper-free medium doubtful. Eighte~n 
other Missouri soils were tested in a search for sol1s 
deficient in trace elements. Four were found with a 
possible copper deficient range of 0 to 2 ppm of cop-
per. 
Trace Elements in Limestone-This project was sus-
pended temporarily due to lack of funds and time 
needed to study spectrographic methods. 
(Project 92) 
The Compilation and Summarization of 
Weather Data (W. L. Decker, W. M. Woodrujj; D. L. 
Cook, M. F. MiLLer,]. M. Poehlman, A. D. Hibbard). 
The temperature patterns for Missouri have been con-
structed for each month of the year. It was discovered 
tha.t the Ozark Plateau interrupted the normal north 
[Q south temperature gradient in Missouri. Tempera-
tures in both winter and summer were cooler through-
out the Ozark area than might have been expected for 
this latitude. This departure was due to the higher 
elevation through this area. 
Upon studying the variation in temperat.ur~ in 
Missouri, it is found that there are three dIstmct 
winter months: December, January, and February. The 
differences between the temperarure likelihoods for 
these three months are small. Daily high temperatures 
seldom are greater than 50° to 60°, while daily low 
temperatures below 0° occur only on about 5 percent 
of the days. July and August are quite similar, so far 
as temperature occurrences are concerned. T.hese t~o 
summer months have temperature expectanCles whlCh 
indicate that afternoon high temperatures are most 
likely to between 80° and 100°, while night time low 
temperatures are usually between 60° and 80°. The 
spring months of March, April , May, and June show 
a gradual increase in temperatures. The months of 
September, October, and November are transitional 
months, declining toward the colder temperatures. 
Water Utilization by Crops in Relation to Solar Ra-
diation-Moisture content of soil was measured at in-
tervals to a depth of 3 112 feet. The area tested was a 2-
acre bluegrass pasture at the Missouri Claypan Station 
where runoff and rainfall measurements also were 
available. Between the wet condition in May and very 
dry condition in November, there was a difference of 
4.95 inches in water content, which probably repre-
sents the storage capacity of this soil for bluegrass. 
The average daily loss of water between July 15 
and August 16, and between September 15 and ~o­
vember 4 was well below the amount the vegetatlOn 
could utilize. This indicated that a moisture shortage 
was limiting growth during these periods. 
Determination of Freeze Hazards to Tender Crops-
Temperature records of the period 1916 through 1950 
were reviewed for 34 additional weather stations. Last 
dates in the spring and first dates in the fall for three 
types of freezes were recorded for each. of the 34 sta~ 
tions. The three types of freezes were lIght freeze, 28 
to 32 ° moderate freeze, 24 ° to 28 0, and severe freeze, be-
, J 
low 24° . 
CoLLection of Soil Temperature Data-Soil tempera-
ture data were collected at three locations this year, 
Sikeston Columbia and Conception. Temperatures 
were tak~n about 6 p.m. Thus they would approximate 
the highest daily temperatures. 
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Lowest soil temperature recorded at 3 depth of 3 
inches at Sikeston was 33 ° on January 30. Soil temper-
atures at Conception fell below freezing on only two 
occasions, in late November and in late December. 
Soil temperatures climbed high during the summer 
of 1952. At Sikeston, the 5-day means were above 90° 
for a 20 day period in late June, and for 15 days during 
the last part of July and early part of August. During 
1951, the 5-day mean temperatures were never above 
87°. Temperatures reached as high as 100° 3t the 3-
inch depth in June. It is possible this high level was 
injurious to tender plant roots. 
Soil temperatures first went below 70° October 
5, below 60° on October 6, and below 50° on Novem-
ber 12 at Sikeston in the fall of 1952. At Conception, 
soil temperatures dropped below 60° on October 4 
and below 50° on November 7. 
(Project 94) 
The Permanence of Grass Legume Sod (G. E. 
Smith, T. R. Fisher, R. 1. Steffens, L. B. Edwards). Stud-
ies have been started near Lathrop on rejuvenation a 
weedy bluegress pasture on Sharpsburg silt loam. 
There has been little difference between effects from 
fall and spring applications of nitrogen. Both have 
brought striking improvements. This soil contained 
about 40 pounds of available phosphate per acre and 
a high quantity of potassium. No response was ob-
tained from 3dditional quantities of these elements. 
The untreated portion contained 22 percent blue-
grass and 78 percent weed grasses and produced 2,730 
pounds offorage per acre. Addition of 33 pounds of 
nitrogen changed this picture to 49 percent bluegrass, 
51 percent weed grasses and 3,900 pounds offorage. 
One-hundred pounds of nitrogen stimulated the blue-
grass to comprise 99 percent of the forage, leaving 
only 1 percent weeds, and increased the forage yield 
to 8,650 pounds. 
Apparently nitrogen applications must be much 
heavier for pasture rejuvenation than formerly believed 
necessary. The tests indicate 100 pounds of nitrogen 
per acre is required for satisfactory results. 
More than 40 single and mixed stands of legumes 
and grasses are now being studied under various soil 
trenments at Columbia. The effect of nitrogen on all 
species of grass has been striking but it also seems to 
stimulate the growth oflegumes in mixed stands. 
(Project 99) 
Different Forms of Nitrogen in Organic Mat-
ter (w. A. Albrecht, V L. Sheldon, M. E. Springer, L. W. 
Reed). Brome grass was grown on a quartz sand, col-
loidal clay substrate, with three nutrient carions (Ca, 
K, NH 4 ) and three 3nions (N03 , S04, P04 ) being 
varied, one at a time, while the other five were kept 
constant. The array of amino acids in the brome grass 
was shifted through wide limits by each nutrient varia-
tion. 
Studies were started on the use of the ligneous 
parts of plant residue, independent of the cellulose 
part, for soil treatment. Digestate of paper m3king 
was applied up to 60 tons per acre without visible crop 
or soil damage. 
(Project 105) 
Increase in Productivity and Controlling Ero-
sion on Eroded Land (c. M. Woodruff, M. W. Clark). 
This study includes the seven erosion plots on the old 
Station field adjacent to Stadium Road in Columbia. 
Results for the 1952 crop season pointed out clearly 
that subsoil exposed by erosion does not have the ca-
pacity to retain water in sufficient quantities for sum-
mer growing crops in ye3fs when precipitation is be-
low average. The corn crop was a failure while plots at 
Sanborn Field, where normal depths of soil are present, 
yielded as high as 60 bushels per acre. Treatment with 
Krillium on plot 4 improved the workability of the 
clay soil but failed to affect the growth of corn. 
Studies oj Phosphorus on Eroded Subsoil-Two series 
of pots were used in this study. The first series of pots 
was seeded to oats in April, 1950, followed by corn, 
3nd then seeded to red clover in February, 1951. The 
soil was limed to neutrality. A rate of 4,000 pounds of 
rock phosphate per acre increased yields of red clover 
about 4 ti meso Equal amounts of potassium applied 
as superphosphate increased yields about 20 times. 
The lime was left out of the second series of pots. 
In the absence of lime, yields of ladino clover were 
doubled with rock phosphate 3nd increased more than 
4 times with superphosphate. 
Suspended Material in Run-off/rom Eroded Land-
Work through 1952 consisted principally of observing 
effects of treatments made on ponds the preceding 
year. Gypsum proved the safest material in the hands 
of farmers for clearing muddy waters. A few instances 
were recorded where fish were killed through the use 
of aluminum sulfate and also through the use of dam-
8ged wall plaster sold by lumber yards. 
(Project 106) 
Soil Testing (E. R. Graham, H. Johnston). 
Enough reagents were prepared to test one million 
samples of soil. Standard check soils and standard solu-
tions were made available to the 88 county laborato-
ries. 
The magnesium method outlined in Missouri 
Agricultural Experiment Station Circub.r 345 was 
checked against other more tedious standard proce-
dures. It was found that an improvement could be 
made by modifying the compensating solution. 
(Project 170) 
Missouri Claypan (D. D. Smith, D. M . Whitt). 
Claypan Soil Management Under Grain Crops-There 
are indications that soil organic matrer increased a 
small amount in seven yens of cropping to a corn-oats 
and sweetclover rotation in which high level soil treat-
ments including nitrogen were applied and all crop 
residues returned to the soil at the Midwest Claypan 
Experiment Farm, McCredie, Mo. 
Erosion under soybeans following corn with sub-
tillage and a corn stalk mulch was half th~.t under soy-
beans on a plowed sod seedbed but yield was reduced 
and weeds were more numerous. 
Production in terms of hay and protein per acre 
were materially greater with a nitrogen fertilized grass 
meadow than from a grass-legume meadow with 
egually high applicnions of other fertilizer material 
during this dry season. 
High level soil treatments with good crop man-
agement enabled corn to develop a more dense and 
deeper root system to secure the soil moisture and nu-
trients necessary for a yield of78.7 bushels or 4.5 times 
higher than that of unfertilized corn. Evapo-transpira-
tion from May 19 to September 2, under the fertilized 
corn totaled 16.1 inches or 5,600 gallons for each bush-
el of corn produced in contrast to 13.8 inches or 
21,000 gallons per bushel. 
Farm Water Management Studies-The use of 
parallel terraces at the Midwest Claypan Experiment 
Farm has indicated that they can be applied to these 
soils at a reasonable cost, although somewhat higher 
than for standard terraces. They have resulted in sav-
ings of time in plowing, planting, and cultivating corn 
and beans. Their chief disadvantage has been the re-
duced crop yield in deep cuts where the infertile clay 
is exposed. Soil conditioning treatments which did 
not correct fertility deficiencies were only partially 
successful. Heavy applications of manure with phos-
phate and lime appear to be the most practical solu-
tion for the problem. 
Evaporation and seepage losses during 1953 from 
two farms ponds at the Midwest Claypan Experiment 
Farm, McCredie, were the 'highest for the period of 
study. Loss from the 16-acre pond totaled 53 inches 
which was 26 inches in excess of the rainfall. Runoff 
into the pond from the 153-acre drainage area was 2.5 
in.ches, only slightly more than the net evaporation-
seepage losses. Analysis of these data have provided 
the information necessary for the design of farm ponds 
that will provide a reliable water supply for irrigation 
on the midwest claypan soils. This analysis shows that 
2.0 inches or more of runoff can be expected 96 per-
cent of the time during a 9-month period ending in 
June, and that 7.0 or more inches may be expected 96 
percent of the time for a 21-month period ending in 
June. 
Building a Deeper Soil Root Zone-The yield of soy-
beans on plots subsoiled, deep limed, and deep rock 
p.hosphated in 1947 was nearly 3 bushels more per acre 
in 1953 than the yield on plots with only surface soil 
treatments in experiments at the Midwest Claypan 
Experiment Farm, McCredie. Subsoiling either with 
or without the deep fertility treatment did not result 
in significantly different yields of corn or wheat during 
this dry season. 
Runoff from subsoiled and deeply limed field 
terraced areas in a corn-wheat and sweet clover system 
with high level surface treatments was 16 percent less 
than without the deep treatments. Also the runoff 
from a 2-acre pasture in bromegrass and Ladino clover 
with both the subsoil treatment and high level surface 
treatments was less than half that from a bluegrass 
pasture with high level treatments on the surface. 
Subtillage in the fall of 1952 for seedbed prepara-
tion for the 1953 corn crop resulted in earlier drying 
of the soil in the spring. In most years this would be 
an advantage but not in 1953 due to drouth. 
Supplemental Irrigation-Cotton yield on well fer-
tilized fine sandy loam soil was increased from 1.1 to 
2.5 bales per acre by 7.5 inches of irrigation. Available 
soil moisture was kept above 40 percent at the I-foot 
depth through July and the 2-foot and 3-foot depth 
through August. Staple length averaged 1/16 inch 
longer on the irrigated plots. Corn yield at the same 
location in the Mississippi River delta area of South-
east Missouri was raised from 34 to 77 bushels per acre 
by 3 irrigations totaling 5.52 inches. 
Soybeans on clay pan soil in Central Missouri did 
not show moisture stress until the latter part of August 
during pod filling. A single irrigation of 4.70 inches 
raised the yield from 16.6 to 30.6 bushels per acre. Irri-
gated beans contained 11 percent more oil and were 
50 percent larger than the unirrigated beans. Acetone 
insolubles, a rough measure of loss in refining the oil, 
were three times as great in the unirrigated beans. 
Grazing Study-The application of nitrogen fer-
tilizer appears to be a good management practice in 
minimizing annual fluctuations in beef production 
from pastures on claypan soil. Pastures which depend 
on legumes, especially Ladino clover, for their prin-
cipal source of nitrogen produced below average in the 
dry 1953 season. In contrast, bromegrass and Kentucky 
bluegrass which received nitrogen spring and fall ex-
ceeded the 4-year average production. 
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VETERINARY MEDICINE 
A. H. GROTH, Dean 
Effects of Antibiotics upon Bangs Disease 
Blood Titres (Cecil Elder, D. E. Rodabaugh). At the 
present time it is impossible to definitely differentiate 
between field infection titres and vaccination titres due 
to use of strain 19 vaccine in our agglutination tests 
to determine Brucellosis reactors. A report from South 
Africa described a method of differentiating between 
these two types of titre. This method was based on a 
modification of the ring test for milk. 
Using the vaccinated cows of our experimental 
herd and the naturally infected cows in the University 
beef herd, milk samples were collected and tests were 
conducted upon individual animals. The results of the 
ring tests were correlated with blood agglutination 
tests and the ring tests titre of vaccinated cows were 
compared with the titres from naturally infected cattle. 
Our work showed there was a measurable difference. 
This difference did not hold true in every instance. On 
the basis of the rather small number of tests it was 
concluded this could not be used as an accurate indica-
tion for evidence of infection. The results were prom-
ising enough to warrant further investigation. The 
indications were that the ring test gave more positive 
results when applied to natutally infected animals than 
when applied to vaccinated animals, even though the 
vaccinated animals in many cases, were showing pos-
itive reactions to the blood agglutination test. 
(Project 8) 
Pregnancy Disease in Sheep (Cecil Elder, H. H. 
Berrier). A new product called "Ketogestin" (cortisone 
and related hormones) was tried on six typical cases 
of pregnancy disease. The ewes involved ranged from 
three to six years of age. As is typical of the disease, 
all of the ewes were carrying either triplets or twins. 
Three of the six ewes recovered following treat-
ment. The other three ewes died, possibly because they 
were too well advanced in the disease when they were 
brought to the clinic for treatment. Apparently Keto-
gestin has a definite place in treatment for pregnancy 
disease, although it is costly at present. Choline chlo-
ride appeared to be helpful as a supportive treatment 
for the Ketogestin. 
Cost of treatment for this disease emphasizes the 
value of preventive measures recommended by the 
Experiment Station. 
(Project 26) 
Production ofPullorum Antigen (A. H. Groth, 
M. E. Taylor, H. C. McDougle). Sufficient pullorum 
antigen was produced for hatcherymen in the state of 
Missouri to test 324,500 blood samples. This depart-
ment tested 65,146 additional blood samples, primarily 
from turkeys. Sufficient concentrated antigen is in 
stock to test 125,000 blood samples. Standard cultures 
17,19, and 20 of S. pullorum have been used through-
out the year. 
The use of the standard tube agglutination test 
has enabled owners of Missouri turkey breeding flocks 
to have their samples tested. The National Turkey 
Improvement Plan (Misc. Pub. No. 555, U.S.D.A.) 
lists this testing method as first of three methods. In 
Missouri the tube agglutination test is used exclusively 
when testing blood samples from turkeys. A total of 
147,865 turkey breeders (birds) are listed as pullorum 
clean in the 1953 Yearbook of the Missouri Poultry 
Improvement Association. 
(Project 35) 
Parasites of Ruminants (Cecil Elder, D. E. Roda-
baugh). Culturing Strongyloides papillosus-Fecal mate-
rial was collected from lambs infested with the Stron-
gyloides species of parasites. Eggs from this fecal ma-
terial were concentrated by using a salt flotation 
technique (15 percent salt concentration). Eggs col-
lected on slides were washed with distilled water and 
transferred to a clean petri dish. Strongyloides eggs 
were picked out by means of a low power microscope 
and a five capillary pipette with thumb-screw control. 
These eggs were placed in a mixture of sterile sheep 
feces and sphagnum moss and incubated 72 hours. The 
larvae were removed by the Baermann process. This 
method was successful in hatching large numbers of 
parasites. 
Several attempts to infect parasite-free lambs by 
administration of larvae through a stomach tube were 
unsuccessful. When larvae were rubbed on the skin of 
the axillary space, viable eggs appeared in the lambs' 
feces 12 days later. Attempts were then made to infect 
a lamb by inoculating the oral cavity with a large 
quantity (126,200) larvae. Viable strongyloides eggs 
appeared in the feces 10 days later. 
An autopsy of a lamb that had been infected for 
two months had higher egg counts than normally 
experienced under field conditions but exhibited little 
evidence of systemic disturbances or tissue damage in 
the small intestines. Microscopic examination of sec-
tions from the small intestines of another lamb that 
had been repeatedly dosed with strongyloides for 30 
days showed only a mild hypermia. There was no evi-
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dence of the parasites invading the mucous membrane. 
Survival of Parasites on an Infected Pasture-Two 
lambs known to be parasite-free were placed in a par-
asite infested pasture May 12, 1952. The plot was con-
sidered heavily contaminated in 1950 when a parasite 
infested flock was removed from the area. 
Parasite eggs began to appear in the feces of the 
two lambs by July 10. Autopsies of the lambs revealed 
rhe following species of parasites; H. contortus, Oster-
tagia circumcincta, Nematodirus fillicollis , Monezia 
expansa, Trichostrongylus axei, Strongyloides papillosis, 
Trichuris ovis and Oesophagostomum columbianum. Re-
sults indicated the winters of 1950 and 1951 were not 
severe enough to destroy all of the parasitic infesta-
tion. Rodents and birds could have been a factor by 
carrying in the parasites but their role could not be 
proven. 
Infesting Calves with Sheep Parasites-Two calves 
were given dosages of parasites that had been cultured 
in feces from heavily infected sheep. Parasites from the 
calf feces were later administered to twO parasite-free 
lambs. Results indicated cross infection of ovine and 
bovine parasites in cattle and sheep. Additional work 
is needed, however, using parasite-free calves as well 
as parasite-free lambs before definite conclusions can 
be established. 
(Project 108) 
Hog Cholera Immunization (Cecil Elder, D. E. 
Rodabaugh). A total of 16 sows were bred the latter 
part of November and early December and divided 
into two lots of 8 sows each. One lot received a well 
balanced ration and was allowed access to pasture. The 
second lot was maintained in a small pen without pas-
ture and fed a ration of 95 percent ground corn and 
5 percent linseed oil meal. This lot did not have access 
to a mineral mixture. Both lots of sows were main-
tained on these rations throughout the gestation and 
lactation periods. Objective was to determine the effect 
these different rations had upon hog cholera immuni-
zation of the offspring of these sows. 
Where possible, the pigs were kept on the sows 
and weaned at the age of 6 to 8 weeks. During the 
next six weeks following weaning all pigs were kept 
on the same rations and in the pens their mothers had 
used. Two weeks following weaning all pigs were vac-
cinated, some receiving new commercial vaccines ; 
others receiving hog cholera serum and virus. Thirty 
days after vaccination, all pigs (torall0l) were moved 
to pasture and placed on a well balanced fattening 
ration. Ninety days after vaccination all pigs were 
challenged with 4 cc of potent hog cholera virus given 
. intramuscularly, to determine the animals' resistance. 
Daily temperature records were kept for 14 days fol-
lowing challenge. Four non-vaccinated control pigs 
were challenged with the same virus to prove its po-
tency. All four control pigs developed typical symp-
toms and died with hog cholera. Five pigs out of the 
dry lot group and two pigs out of the pasture lot 
group that received the new commercial vaccine sick-
ened and died with symptoms and lesions of hog chol-
era. The same virus (kept frozen while stored), did 
not produce similar nervous symptoms or lesions last 
year. We are unable to account for this vari:Hion. The 
evidence presented by this year's experiment, although 
inconclusive in establishing the importance of protein 
supplement in the production of anti-bodies against 
hog cholera, is evidence enough for the need of further 
investigation. 
(Project 140) 
Prevention of Disease Transmission from 
Sows to Pigs (A. A . Case, L. D. Kintner,). P. Lasley, 
E.). Penrod, L. F. Tribble). Litters from 20 purebred 
Hampshire sows were used to investigate further the 
effect of antibiotic pellets on weaning weights of pigs . 
Pigs that had an antibiotic pellet implanted be-
hind their ear when two days old averaged 2.16 pounds 
heavier at 56 days of age than litter mates that did not 
receive pellets. The difference was not statistically 
significant. 
When the pellets were not implanted until the 
pigs were two weeks old, there was no effect on wean-
ing weight. Weaning weights of pigs that received 
the implants at two days old were less variable but 
pigs from some litters responded to pellets and others 
did not. The implantation did not reduce mortality of 
pigs between 2 and 56 days of age. 
(Project 175) 
Causes of Reactions in Turkeys to Tube Ag-
glutination Test for Pullorum Disease (H. C. 
McDougle, A.). Durant). Thirty-three adult turkeys 
were selected from Missouri hatcheries in November, 
1950, to start this test. Of the 33 original birds, 11 were 
positive to the tube agglutination test. Cultures were 
made of their feces, but no organisms were recovered 
in spite of the fact that 11 birds were positive reactors 
to the agglutination test. 
Salmonella pullorum has since been isolated from 
4 of the original birds, and from 2 of the 1951 hatch. 
The latter 2 are of special interest. At the time the egg 
was hatched that produced one of them, the positive 
blood test on its dam had begun to fade out. Since 
that time, this dam ha.s tested negative on six monthly 
blood tests. The other bird from which pullorum or-
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ganisms were recovered had a dam that tested negative 
when the egg was laid. Two months later, however, 
she became a 4-plus reactor and was still a 4-plus reac-
tor at the end of six months. 
Six toms and 27 hens from the 1951 hatch and six 
positive reactor hens from the original stock made up 
the breeding flock for the 1952 hatch. Pullorum organ-
isms were isolated from the two young hens mention-
ed previously and from one of the adult hens. 
A total of 205 pedigreed poults were hatched from 
the 1952 flock. There were no indications of Pullorum 
disease in these poults. All tested negative. 
(Project 176) 
Hyperkeratosis (X-Disease) of Cattle (CeciL 
ELder, D. E. Rodabaugh). This experiment was started 
to find the cause of stock losses on a farm south of 
Columbia. A commercial feed supplement 3.nd a par-
ticular brand of axle grease were suspected as possible 
sources of the trouble. 
Two calves were fed the commercial supplement 
with their grain and another was given small amounts 
of the axle grease with his feed. The two calves that 
received the commercial supplement fattened norm31ly 
and were shipped to market. 
The calf that received the axle grease developed 
typical symptoms of X-disease in about six weeks. 
This brand of grease contained chlorinated naphtha-
lene, which was later proven by other experiment sta-
tions to be the cause of the hyperkeratosis. Any gre3se 
containing this substance should be kept away from 
livestock. 
SERVICE PROJECTS 
By the Departments 
Fertilizer Inspection and Analysis (Director's 
Office and Agricultural Chemistry Department). For the 
60th consecutive year the Experiment Station collect-
ed samples and made chemical analyses required for 
administration of the Missouri Fertilizer Control Law. 
The total number of samples collected and determina-
tions made are reported below: 
Total Fertilizer Samples Collected ... ... ... . . . 2,145 
Potash (K20) Determinations, Total 
Analyses. . . . . . . . . . . . . . . . . . . . . . . . . . .. 2,454 
Total Phosphorus (P 2 0 5), Total Analyses. . . . 3,139 
Insoluble phosphorus (P20 5 ), Total 
Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3,088 
Total Nitrogen (N2)' Total Analyses. . . . . . . . 2,781 
Total Fertilizer Analyses .. . ... .. .. . . .. .. . . 11,462 
The results of this analytical work were published 
by the Experiment Station in Bulletin 602, "Fertilizer 
Inspection in F3.ll of 1952," and Bulletin 630, "Ferti-
lizer Inspection in Spring of 1953." 
Chemical Analytical Service (Department of 
AgricuLturaL Chemistry). Chemical analyses were made 
during the year for research workers in animal nutri-
tion, agricultural engineering, animal husbandry, dairy 
husbandry, forestry , entomology, field crops, home 
economics, soils and extension projects of the College 
of Agriculture. Similar services were furnished the Pro-
duction and Marketing Administration and the As-
sociation of Official Agricultural Chemists (referee 
work). 
Farm Building Plans, a Blueprint Service 
( AgricuLturaL Engineering Department). Plans prepared 
or improved this year included (1) Open Front Loose 
Housing Barn (pole frame), (2) Open Front Loose 
Housing Barn (post frame), (3) Open Front Hay 
Feeding Shed (pole frame), (4) Open Front Hay Feed-
ing Shed (post frame), (5) One-Story, Stall-Type Bam, 
(6) Open Type, Young Calf Barn, and (7) Four-Cow, 
Elevned Stall, Walk-Through, Milking Parlor. 
Identification of Plant Diseases (Botany Depart-
ment, Plant Pathology Section). More than 400 requests 
for information on plant diseases were received by this 
department and answered by personal correspondence. 
Official Testing of Dairy Cows (Dairy Hus-
bandry Department). Through Herd Improvement Reg-
istry and Advanced Registry testing, many records on 
proved sires and brood cows were completed and made 
available to Missouri breeders. Such information is 
highly useful in selection and breeding for more effi-
cient production. The service this year included the 
testing of 3,098 cows a month in 153 herds. 
Insect Control (Department of Entomology). With 
the help of state and federal extension entomologists, 
the experiment station staff continued an annual sur-
vey on cotton insects, hessian fly, corn borers, chinch 
bugs, grasshoppers, and orchard and garden pests . 
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Farmers were forewarned of potential threats from 
insects. 
Investigation of Diseases Affecting Forest, 
Fruit and Shade Trees ( Departments of Botany, Forest-
ry and Horticulture). A considerable amount of work 
was done on oak wilt, Dutch elm disease and similar 
threats to trees. See Botany department report for fur-
ther details. 
Seed Testing Laboratory (Field Crops Depart-
ment). The identification of weed seeds and other for-
eign matter in samples of field crops seeds was con-
tinued through the year as a service to farmers, seeds-
men, and professional workers in field crops research 
and teaching. This work was also an essential part of 
the long time program of field crops improvement 
carried on by the College of Agricul ture in cooperation 
with the Missouri Seed Improvement Association. 
During the year 4,561 seed samples were examined by 
the laboratory staff The total number of tests applied, 
including tests for purity and germination, was 9,561. 
. Soil Testing Service (Departments oj Soils and 
Agricultural Chemistry). The soil testing service is now 
performed largely through county soil testing labora-
tories under the joint supervision of the Experiment 
Station and the Extension Service. The number of such 
laboratories grew during the current year to a total of 
88. These are so well distributed over the state that 
any Missouri farm operator or land owner can have 
soil samples tested and the analyses interpreted by 
skilled technicians in his own or an adjoining county. 
The number of samples tested this year was near 
75 ,000. 
Soil Survey and Classification (Department oj 
Soils). A soil survey of Taney County was completed 
during the current year. (See Soils report for sum-
mary). Station Bulletins 601 , " Soils in Moniteau 
County," and 604, "Soils in Davies County," were 
completed this year. 
Diagnosis of Animal Diseases ( Veterinary 
M edicine). Examination of sick or dead animals for 
diagnosis of diseases, incl uding rabies, has long been 
a part of service freely given by the Experiment Starion 
to the people of the state. With the establishment of 
the School of Veterinary Medicine at the University, 
this service has been greatly enlarged. A veterinary 
hospital and clinic are maintained at Columbia. 
Field Days, Producers Conferences, and Short 
courses ( Departments oj Soils, Crops and Animal Hus-
bandry, with Agricultural Extension Service cooperating). 
Field days and producer conferences were held at the 
Experiment Station fields and feedlots during the year, 
enabling farmers to receive firsthand information on 
current investigations. Approximately 1,000 farmers 
and vocational agriculture students attended summer 
field days conducted by the Departments of Crops and 
Soils. At least 1,800 attended the livestock feeders' 
days and 415 came to spring and fall dairy days. A 
total of 3,254 Missouri farmers, housewives, and busi-
nessmen attended short courses held at the station on 
agricultural and home economics subjects. A total of 
829 boys and girls atended 4-H Club Week and 1,451 
boys attended the F.F.A. Convention. 
Personal Service on Farm and Home Prob-
lems (All Departments). Staff members of the Experi-
ment Station answer thousands of individual requests 
for information and advice every year. Farmers and 
homemakers bring their inquiries to the college in 
person or seek help through the mail. In many cases 
bulletins and circulars were used in supplying basic 
information, while supplementary advice was added by 
interview or personal letter in keeping with specific 
conditions described by the inquirer. This service was 
of value to both questioners and consultant. 
PUBLICATIONS 
A. A. Jeffrey, Associate Editor 
Research Bulletins 
500 A Study of Some Causative Mechanisms in Streptococcus 
Agalactiae Infections of the Bovine Mammary Gland, by 
C. P. Merilan and H. A. Herman, July 1952, 48 pages. 
1500 copies. 
501 A Histological and Histochemical Study of the Bovine 
Oviducts, Uterus and Placenta, by H. J. Weeth and H . A. 
Herman,July 1952, 56 pages, 1500 copies. 
502 Effect of Mulriple Plane Turning of Eggs During Incuba-
tion on Hatchability, by E. M. Funk and James Forward, 
July 1952, 12 pages, 7500 copies. 
503 Reproductive Development and Performance ofInbred 
and Crossbred Boars, by E. R. Hauser, G. E. Dickerson, 
D.T. Mayer, Aug. 1952, 56 pages, 1500 copies. 
504 Illness in the Farm Population of Two Homogeneous 
Areas of Missouri : Its Relation to Social and Economic 
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Factors and Its Susceptibility to Small Sample Study, by 
R. 1. McNamara,July 1952,32 pages, 1500 copies. 
505 Evaluation of Production From Pastures on Midwestern 
Claypan, by D. M. Whitt, Aug. 1952, 44 pages, 1500 
copies. 
506 Supply and Utilization of Milk in the St. Louis and Kansas 
City Fluid Markets, by C. C. Erwin, Aug. 1952, 36 pages. 
1500 copies. 
507 A Determination of Objective Carcass Grade Standards 
for Slaughter Hogs, by James W. Reynolds and Elmer R. 
Kiehl, Aug. 1952,58 pages, 1500 copies. 
508 Missouri Farm Prices Since 1910, by J. C. Grady, Sept. 
1952,52 pages, 1500 copies. 
509 A Comparison of Radiant and Circulating Space Heaters 
in Farm Dwellings, by R. A. Phillips and R. E. Stewart, 
Oct. 1952,24 pages, 1500 copies. 
510 Potassium-Bearing Minerals as Soil Treatments, by E. R. 
Graham and W . A. Albrecht, Oct. 1952, 12 pages, 1500 
copies. 
511 Components of Performance in Selecting for Heterosis in 
Swine, by W . M. Warren and G. E. Dickerson, Nov. 1952, 
72 pages, 1500 copies. 
512 Preference for Self-Service Meat Among Household Con-
sumers in Mettopolitan St. Louis, by Frieda A. Sloop, 
Elmer R. Kiehl, D. E. Brady, Nov. 1952, 32 pages, 1500 
copies. 
513 Soil Acidity as Calcium (Fertility) Deficiency, by W. A. 
Albrecht and G. E. Smith, Nov. 1952, 20 pages, 2000 
copies. 
514 The Inheritance of Earliness Among Six Common Varie-
ties of Oats, by W. P. Sappenfield, Dec. 1952, 56 pages, 
1500 copies. 
515 Environmental Physiology and Shelter Engineering with 
Special Reference to Domestic Animals. XX. Comparative 
Physiological Reactions of European and Indian Cattle to 
Changing Temperature, by D. M. Worstell and S. Brody, 
Jan. 1953,44 pages, 1500 copies. 
516 Short-Term Production Credit in Three Type-Of-Farming 
Areas of Missouri in 1950, by Thomas T. Poleman, Jr. and 
Frank Miller, Jan. 1953, 48 pages, 1500 copies. 
517 Trace Elements and Missouri Soils. I. Copper and Cobalt 
Contents of Twenty-Six Soil Types, by F. R. Johnson and 
E. R. Graham,Jan. 1953, 16 pages, 2000 copies. 
518 Trace Elements and Missouri Soils. II. The Interaction of 
Copper Ores With Putnam Clay, by O. E. Gibbs and C. E. 
Marshall, Jan. 1953,24 pages, 2000 copies. 
519 Viability of Bull Spermatozoa as Influenced by Various 
Sugars and Electrolytes in the StOrage Medium, by R. F. 
Kampschmidt, D . T. Mayer, H. A. Herman,Jan. 1953,20 
pages, 1500 copies. 
520 Economic Position of the Dairy Industry in Missouri, by 
C. C. Erwin,June 1953, 60 pages, 3500 copies. 
521 Environmental Physiology and Shelter Engineering With 
Special Reference to Domestic Animals. XXI. The Effect 
of Humidity on Milk Production and Composition, Feed 
and Water Consumption, and Body Weight in Cattle, by 
A. C. Ragsdale, H. J. Thompson, D. M. Worstell, S. Brody. 
522 Environmental Physiology and Shelter Engineering With 
Special Reference to Domestic Animals. XXII. Influence 
of Humidity on Heat Exchange and Body Temperature 
Regulation in Jersey, Holstein, Brahman and Brown Swiss 
Cattle, by H. H. Kibler and S. Brody, April 1953, 36 pages. 
1500 copies. 
523 Nutritional Requirements in Hyperthyroidism of Growing 
Chicks, by M. H. Maghrabi and C. W . Turner, April 1953, 
68 pages, 1500 copies. 
Reprints 
477 Plant Nutrition and the Hydrogen Ion, by D. A. Brown 
and W. A. Albrecht, 24 pages, 500 copies. 
Station Bulletins 
584 Agricultural Research Builds Up New Efficiency in Farm-
ing (Station Report for Year EndingJune 30, 1951),July 
1952, 140 pages, 2500 copies. 
585 Fertilizer Inspection and Analysis; Fall, 1951, by R. C. 
Prewitt, C. W. Gehrke, E. W. Cowan, July 1952, 64 pages, 
7000 copies. 
586 Heating Rural Homes With Space Heaters, by R. E. 
Stewart and Ross A. Phillips, August 1952, 16 pages, 4500 
copies. 
587 Pork Production in Missouri, by John F. Lasley, Nov. 
1952, 56 pages, 3500 copies. 
588 Fertilizer Inspection and Analysis ; Spring 1952, by R. C. 
Prewitt, Oct. 1952,68 pages, 6500 copies. 
589 Frontiers in American Agriculture (Farm Forum Speech-
es), Nov. 1952,44 pages , 8000 copies. 
590 Some Horse Breeding Problems, by John M. Kays,Jan. 
1953, 20 pages, 3500 copies. 
591 The Place of 4-H Club Work in Urban Areas, by T. T. 
Martin, Jan. 1953, 32 pages, 3000 copies. 
592 1952 Yield Trials With Corn Hybrids in Missouri, by M. 
S. Zuber, Jan. 1953, 24 pages, 4000 copies. 
593 Rearing Orphan Pigs, by V. F. McRoberts and A. G. 
Hogan, Feb. 1953,4 pages, 3500 copies. 
594 What Has Happened to the Country Doctor?, by John 
Lane, Feb. 1953, 16 pages, 5000 copies. 
595 General Purpose Spray Mixtures for Home Fruit Plantings, 
by H. G. Swarrwout and Lee Jenkins, March 1953, 8 pages, 
3500 copies. 
596 Agriculture and the People of Our State, Our Nation and 
the World (Youth Publication), by M. F. Miller, May 
1953, 52 pages, 10,000 copies. 
597 Common Parasites of Swine, by G. C. Shelton and O. S. 
Crisler, May 1953,20 pages, 3500 copies. 
598 Building Workable Programs of Land Use and Improve-
ment for Missouri, by J. H. Longwell and Staff, May 1953, 
24 pages, 3500 copies. 
599 The Effect of Angle of Turning Eggs During Incubation 
on Hatchability, by E. M. Funk and James Forward,June 
1953,8 pages, 8500 copies. 
Reprints 
561 Hay and Ensilage Harvesting Costs, by C. 1. Day, 20 
pages, 3500 copies. 
575 Brucellosis With a Plan for Control in Beef Cattle, by 
Rodabaugh, Comfort, Elder, 12 pages, 6000 copies. 
547 Good Pastures Pay, by E. M. Brown, 24 pages, 2000 copies. 
569 B-400 A New Early Variety of Winter Barley For Missouri, 
by J. M. Poehlman, 12 pages, 2000 copies. 
571 Using Nonfat Dry Milk Solids in Home Prepared Foods, 
by Leta Maharg and Margaret Mangel, 16 pages, 1500 
copies. 
555 Probability of Killing Freezes in Missouri, by W . 1. 
Decker, 28 pages, 1000 copies. 
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583 Soil Fertility and Corn Production, by G. E. Smith, 68 
pages, 4000 copies. 
573 A New Chemical for Weed Control in Strawberries, by 
D. D. Hemphill, 4 pages, 2000 copies. . 
587 Hog Production in Missouri, by John F. Lasley, 56 pages, 
3500 copies. . 
583 Soil Fertility and Corn Production, by G . E. Smith, 68 
pages, 5000 copies. 
594 What Has Happened to the Country Doctor, by John 
Lane, 16 pages, 1500 copies. 
582 Correcting Soil Deficiencies for More and Better Forage 
From Permanent Pastures, by A. W. Klemme and W . A. 
Albrecht, 32 pages, 5000 copies. 
Progress Reports 
21 Livestock Feeders Day, by Animal Husbandry staff mem-
bers, Sept. 1952, 16 pages, 3000 copies. 
22 Livestock Feeders Day (Report of Animal Husbandry 
Feeding Investigations), by Animal Husbandry staff mem-
bers, April 1953, 28 pages, 4000 copies. 
Reprints 
20 Some Soil and Crop Facts, by Soils and Crops staff mem-
bers, 20 pages, 1000 copies. 
Contributions to Scientific Journals 
1317 Soil Mineralogy As An Index To The Trace Element Sta-
tus Of Some Australian Soils, by E. R. Graham, Depart-
ment of Soils. Submitted July, 1952, for publication in 
Soil Science. 
1318 Orchard Mulches In Relation To Effectiveness Of Pre-
cipitation, by Robert N. Goodman, Department of Hor-
ticulture. Submitted July, 1952, for publication in the 
Proceedings of the American Society for Horticultural 
Science. 
1319 Deterioration in Frozen Pork as Related to Fat Composi-
tion and Storage Treatments, by A. Z . Palmer, D. E. 
Brady, H . D. Naumann, and L. N . Tucker, Department 
of Animal Husbandry. Submitted July, 1952, for publica-
tion in Journal of Food Technology. 
1320 The Influence of Organic Mulches on Soil Reaction and 
the Exchangeable Calcium Content of the Soil, by Robert 
Goodman, Department of Horticulture. Submitted July, 
1952, for publication in Soil Science. 
1321 The Dual Action of Napthaleneacetic Acid in Thinning 
of Apples, by A. E. Murneek and F. G. Teubner, Depart-
ment of Horticulture. Submitted July, 1952, for publica-
tion in Proceedings of the American Society for Horticul-
tural Science. 
1322 Hereditary Mechanisms in Animal Growth, by Gordon 
E. Dickerson, Department of Animal Husbandry. Sub-
mittedJuly, 1952, for publication in Growth. 
1323 Addition of the Genome of Haynaldia villosa to Triticum 
aestivum, by E. R. Sears, Department of Field Crops. Sub-
mittedJuly, 1952, for publication in the American Journal 
of Botany. 
1324 Thermal Hyperpnea and the Acid-base Balance in Dairy 
Cattle, by Homer E. Dale and Samuel Brody, Department 
of Dairy Husbandry and Department of Veterinary Physi-
ology. Submitted August, 1952, to American Society of 
Animal Production. 
1325 Changing Feed Composition in an Artificial Rumen, by 
G . B. Garner and M. E. Muhrer, Department of Agricul-
tural Chemistry and the School of Veterinary Medicine. 
Submitted August, 1952, for publication in the Jobrnal 
of Animal Science. 
1326 Chiasmata and Crossing Over In a Dicentric Chromo-
some In Wheat, by Lotti M. Steinitz-Sears and E. R. Sears, 
Department of Genetics. Submitted August, 1952, for 
publication in Genetics. 
1327 Reactions of Bos Taurus and Bos Indicus to Wide Tem-
perature Changes With Special Reference to Milk Pro-
duction, by Samuel Brody, Department of Dairy Hus-
bandry. Submitted September, 1952, for publication in the 
Proceedings of Biometric and Genetic Societies. 
1328 Absorption of Solar Radiation by the Hair of Cattle, by 
R. E. Stewart, Department of Agricultural Engineering. 
Submitted October, 1952, for publication in Agricultural 
Engineering. 
1329 The Effects of Fertilization and Growth-Regulating Sub-
stances (hormones) on Carbohydrate and Hexosephos-
ph ate Metabolism During the Early Stages of Growth of 
Corn Kernels (fruit), by E. Marre, Fulbright Research 
Fellow from Department of Botany, University of 
Genoa, Italy, and A. E. Murneek, Department of Horti-
culture. Submitted October, 1952, for publication in 
Science. 
1330 Weed Control in Peas, by D. D. Hemphill, Department 
of Horticulture. Submitted October, 1952, for publication 
in Research Report, North Central Weed Control Con-
ference. 
1331 Pre-emergence Weed Control in Cucurbits, by D. D. 
Hemphill, Department of Horticulture. Submitted OCto-
ber, 1952, for publication in Research Report, North 
Central Weed Control Conference. 
1332 Selective Chemical Weed Control in Sweet Potatoes, by 
D. D. Hemphill, Department of Horticulture. Submitted 
October, 1952, for publication in Research Report, North 
Central Weed Control Conference. 
1333 Effects of Certain Herbicides on Runner Production and 
Yields of Strawberries-1951-52, by D. D. Hemphill, 
Department of Horticulture. Submitted October, 1952, 
for publication in Research Report, North Central Weed 
Control Conference. 
1334 Weed Control in Gladiolus Cormels, by D. D. Hemphill, 
Jack Mann, and J. E. Smith, Jr., Department of Horticul-
ture. Submitted October, 1952, for publication in Research 
Report, North Central Weed Control Conference. 
1335 Chemical Factors in Cation Exchange Between Root 
Surfaces and Nutrient Media, by C. E. Marshall and W. J. 
Upchurch, Department of Soils. Submitted November, 
1952, for publication in Soil Science Society of America 
Proceedings. 
1336 Inheritance of a Non-Nodulating Cha=acter in the Soy-
bean, by L. F. Williams and D. L. Lynch, Department of 
Field Crops. Submitted November, 1952, for publication 
in Agronomy JournaL 
1337 Comments on Missouri's Spray Programs in 1952, by D. 
D. Hemphill, Department of Horticulture. Submitted 
December, 1952, for presentation before Eighty-Sixth 
Annual Meeting of the Kansas State Horticultural Soci-
ety. 
1338 CMU as a Herbicide for Horticultural Crops, by D. D. 
Hemphill, Department of Horticulture. Submitted De-
cember, 1952, for publication in the Proceedings of the 
Ninth Annual Meeting of the North Central Weed Con-
trol Conference-1952. 
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1339 Herbicidal Use of Sodium 2,4-Dichlorophenoxyethyl 
Sulfate (SES) and 2,4-Dichlorophenoxyethyl Benzoate 
(SESIN), by D. D. Hemphill, Department of Horticul-
ture. Submitted December, 1952, for publication in the 
Proceedings of the Ninth Annual Meeting of the North 
Central Weed Control Conference -1952. 
1340 Chemical Weed Control in Strawberries, by D . D . 
Hemphill, Department of Horticulture. Submitted De-
cember, 1952 to be presented before Eighty-Sixth Annual 
Meeting of the Kansas State Horticultural Society. 
1341 Aerial Application Techniques, by R. E. Larson, Associate 
Agricultural Engineer (BPIS&AE), United States Depart-
ment of Agriculture, stationed at Department of Agricul-
tural Engineering. Submitted December, 1952, to be pre-
sented at the North Central Weed Control Conference, 
Winnipeg, Manitoba, Canada. 
1342 Biosynthesis of Amino Acids According ro Soil Fertility. 
III. Bioassays of Forage and Grain Fertilized With 
"Trace" Elements, by Fred E. Koehler and Wm. A. 
Albrecht, Department of Soils. Submitted December, 1952 
for publication in Plant and Soil, Netherlands Society 
of Agricultural Science. 
1343 The Relation of Relaxin to the Steroid Ovarian Hor-
mones on the Production of the Mammary Spreading 
Factor, by J. R. Elliott and C. W. Turner, Department of 
Dairy Husbandry. Submitted December, 1952, for pub-
lication in the Proceedings of the Society of Experimental 
Biology and Medicine. 
1344 Base Saturation and Balanced Nutrition of Vegetable 
Crops, by Dr. V. N. Lambeth, Department of Horticul-
ture. Submitted December, 1952, for publication in the 
Proceedings of the American Society for Horticultur<: 
Science. 
1345 Chemicals for the Improvement of Soils, by W m. A. 
Albrecht, Department of Soils. Submitted December, 
1952, for presentation at the meeting of the American 
Association for the Advancement of Science in St. Louis. 
1346 Symposium on Nutrition Under Climatic Stress, Effect of 
Heat on Physiological Economy, by Samuel Brody, De-
partment of Dairy Husbandry. Submitted January, 1953, 
for presentation at a conference of the National Academy 
of Sciences, Washington, D. C. and for publication by 
the Army with reference to the National Academy of 
Sciences. 
1347 Lipid a.nd Lipoprotein Constituents of Egg Yolk in the 
Resistance and Storage of Bull Spermatozoa, by R. F. 
Kampschmidt, D. T. Mayer, and H. A. Herman, Depart-
ments of Animal Husbandry, Agricultural Chemistry, 
and Dairy Husbandry. Submitted January, 1953, for pub-
lication in the Journal of Dairy Science. 
1348 American Chestnut Susceptible to Oak Wilt Fungus, by 
Raymond A. Ernst and T. W. Bretz, Division of Forest 
Pathology, Bureau of Plant Industry, Soils and Agri. En-
gineering, United States Department of Agriculture in 
cooperation with the Missouri Agricultural Experiment 
Station. Submitted January, 1953, for publication in Plant 
Disease Reporter. 
1349 Light and Greenhouse Tomato Production, by D . D. 
Hemphill, Department of Horticulture. Submitted Janu-
ary, 1953, for presentation at the Annual Meeting of the 
Ohio Vegetable and Potato Growers Association. 
1350 Duration of Recovery of the Oak Wilt Fungus from 
Infected Twig Samples Held at Various Temperatures 
After Collection, by T. W . Bretz and Davis W . Morison, 
Division of Forest Pathology, Bureau of Plant Industry, 
Soils & Agricultural Engineering, United States Depart-
ment of Agriculture in cooperation with the Missouri 
Agricultural Experiment Station. Submitted January, 
1953, for publication in Plant Disease Reporter. 
1351 The Role of Minor Genes in Breeding for Disease Resist-
ance in Plants, by J. M. Poehlman, Department of Field 
Crops. Submitted February, 1953, for publication in the 
Agronomy Journal. 
1352 Free Energy in Cation Interchange as Illustrated by Plant 
Root-Substrate Relationships, by C. E. Marshall and Wm. 
J. Upchurch, Department of Soils . Submitted February, 
1953, for publication in the Journal of Physical Chemistry. 
1353 Nullisomic Analysis in Common Wheat, by E. R. Sears, 
United States Department of Agriculture. Submitted 
February, 1953, for publication in the American Natural-
ist. 
1354 Growth and Phosphorus Metabolism During the First 
Stages of Development of Normally Pollinated and 
Auxin Treated Tomaro Ovaries. 1. Changes in Phospho-
rus Factions, by E. Marre' , F. G. Teubner, and A. E. 
Murneek, Department of Horticulture. Submitted March, 
1953 , for publication in the American Journal of Botany. 
1355 Outlook for Oak Wilt Control, by T. W. Bretz, Division 
of Forest Pathology, Bureau of Plant Industry, Soils and 
Agricultural Engineering, United States Department of 
Agriculture in cooperation with the Missouri Agricul-
tural Experiment Station. Submitted March, 1953, for 
publication in the Proceedings of the Central Plant Board. 
1356 Nucleic Acids of the Mammary Glands of Rats, by Wm. 
R. Kirkham and Charles W . Turner, Department of 
Dairy Husbandry. Submitted March, 1953, for publication 
in the Proceedings of the Society of Experimental Biology 
and Medicine. 
1357 Pregnancy Disease in Sheep; A Preliminary Report on 
Kerogestin, by H. H. Berrier, School of Veterinary Medi-
cine. Submitted April, 1953, for publication in Veterinary 
Medicine. 
1358 Survival of Staphylococci and Salmonellae in Puddings 
and Custards Prepared with Experimentally Inoculated 
Dried Egg, by Treva C. Kintner and Margaret Mangel, 
Department of Home Economics. Submitted April, 1953, 
for publication in Food Research. 
1359 Variation in Hydrogen Ion Concentration and Total 
Acidity in Vinegar, by Treva C. Kintner and Margaret 
Mangel, Department of Home Economics. Submitted 
April, 1953, for publication in Food Research. 
1360 Survival of Staphylococci and Salmonellae Experimentally 
Inoculated into Salad Dressing Prepared with Dried Eggs, 
by Treva C. Kintner and Margaret Mangel, Department 
of Home Economics. Submitted April, 1953, for publica-
tion in Food Research. 
1361 Reactions of Cattle to Changes in Temperature, Humid-
ity, Wind, and Light, by Samuel Brody, Department of 
Dairy Husbandry. Submitted April, 1953, for publication 
in the Proceedings of the XIX International Physiological 
Congress. 
1362 Construction and Use of Horizontal Silos - Self Feeding, 
by Merle L. Esmay and Donald B. Brooker, Department 
of Agricultural Engineering. Submitted March, 1953, for 
presentation at the annual meeting of the Mid-Central 
Section of the American Society of Agricultural Engineers. 
1363 Minimizing Spoilage in Shell Eggs by Thermostabiliza-
tion, by E. M. Funk, James Forward, and Martha Lorah, 
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Department of Poultry Husbandry. Submitted April , 
1953, for publication in Poultry Science. 
1364 An Acardiac Monster, From a Cow, by O. T. Stallcup 
and H. A. Herman, Department of Dairy Husbandry. 
Submitted May, 1953, for publication in the Journal of 
Dairy Science. 
RESEARCH GRANTS 
Herman Frasch Foundation 
For research dealing with the composition of food and the 
accumulation of calcium phosphate in animal tissue. 
Atomic Energy Commission 
For a research project pertaining to a study on "Effect of 
Irradiation upon the Frequency and Type of Mutation of Spe-
cific Genes and to Differentiate between Mutations Induced by 
Radiation of Different Types". 
Office of Naval Research 
For continued support of a project on the investigation of 
the influence of climatic factors and muscular work in large 
animals (sweating species) . 
Rockefeller Foundation 
For support of preliminary work in connection with a pro-
posed study in Missouri of the rural church as a social institu-
tion. 
United States Army-Quartermaster Food 
and Container Institute 
For research on "The Relationship of Ionic Concentration 
to the Stability of Evaporated Milk". 
Norden Laboratories 
For the support of research work in connection with the 
preservation of rumen culture. 
Sears Roebuck Foundation 
For support of a beef cattle breeding research project. 
United States Army-Quartermaster Food 
and Container Institute 
For support of a research project pertaining to "protein 
changes occurring during storage of dehydrated pork". 
United States Public Health Service 
For a research project entitled "The Biochemistry and Phy-
siology of Mammalian Spermatozoa". 
Columbia-Southern Chemical Company 
For the support of research work in connection with the 
reduction of weed damage to crops by the use of chloro I P C. 
Quaker Oats Company 
For research in the breeding of white hybrid corn. 
National Soybean Crop Improvement Council 
For the support of research work in connection with the 
breeding of improved disease resistant varieties of soybean 
adaptable to Missouri soils and climate. 
Jensen-Salsbery Laboratories 
For the support of research in connection with the deter· 
mination of the concentration in the blood of 3,4-dimethyl-5· 
sulfanilamidoisozazole, following administration to cattle. 
Tennessee Corporation 
For research on the function of the so-called trace elements. 
copper, manganese, and zinc. 
Red Comb Pioneer Mills 
For research work in connection with a determination of 
the cause of reactions in turkeys when tested for pullorum 
disease. 
Lederle Laboratories Division 
American Cyanamid Company 
For support of research on the role of aureomycin in the 
nutrition of swine. 
Universal Oil Products Company 
For research work in connection with determination of the 
effect of butylated hydroxyanisole and other antioxidants of 
fresh pork stored at 0° F. 
Armour and Company 
For the support of research work on diluting and storage 
media for mammalian spermatozoa. 
Merck and Company, Incorporated 
In support of research work on the nutritional require· 
ments of swine. 
Missouri Conservation Commission 
For farm forestry research. 
United States Forest Service 
For support of a cooperative research project on the effect 
of forest cover on soil and water resources. 
United States Forest Service 
For support of a study of range plants in the Ozarks region 
of Missouri. 
Camp Detrick Chemical Corps 
To support a research project, "Seed or Fruit Development 
as Affected by Certain Plant Growth Regulators". 
National Oak Wilt Research Committee 
To help support investigation of oak wilt disease in Mis-
souri. 
American Potash Institute 
For research dealing with the relationship of potash to soil 
fertility. 
Swift and Company 
For research on the project dealing with "The Influence 
of Soil Composition and Treatment on the Composition of 
Forages and the Resulting Development of Animals". 
Pacific Coast Borax Company 
For the support of research work in connection with trace 
clements. 
International Minerals and Chemical Corporation 
For the support of research work in conneaion with stud-
ies of magnesium requirements of soils and crops in the State 
of Missouri. 
Missouri Poultry Improvement Association 
For the support of research in poultry management. 
American Poultry and Hatchery Federation 
For research work in connection with the effect of various 
methods of turning eggs during incubation. 
Missouri Turkey Federation 
For continued support of research on Salmonellosis in 
Missouri turkeys. 
International Minerals and Chemical Corporation 
For the support of research work in connection with an 
investigation of the hypothesis that the nutrition of plants is 
based upon the roots exuding hydrogen or acidity in exchange 
for, or solvent action on, the inorganic contents of the soil. 
Alton Box Board Company 
For the support of research work in connection with stud-
ies of organic matter (cellulose, lignin, etc.) in relation to soil 
productivity according as such materials, in total or in part, are 
removed from and returned to the soil in crop residues or por-
tions of them. 
Nitrogen Division Allied Chemical 
and Dye Corporation 
For research work in connection with soil fertility and 
plant nutrition. 
Swift and Company 
For research in connection with factors affecting the pro-
ductivity of sheep. 
American Plant Food Council 
For support of research work in connection with the pos-
sible effects of sulfur, in its various forms within the soil, as 
this relates itself to plant production and the resulting organic 
materials. 
United States Public Health Service 
For study of the project "Relation of Nutrition to Hydro-
cephalus in Infant Rats". 
For support of a project entitled "Investigations on the 
intermediary metabolism and the mediating enzymes related to 
growth, cellular secretion, and tissue involution of the mam-
mary gland and to the endocrine modification of these proc-
esses". 
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68 MISSOURI AGRICULTURAL EXPERIMENT STATION 
CHANGES IN STATION STAFF 
FOR THE YEAR ENDING 
JUNE 30, 1953 
Appointments 
Margaret Alley, Instructor in Home Economics 
W. ~. ~slin, Instructor in Field Crops 
Ben)amlO. H .. Beard, Instructor in Field Crops 
Eugene Blrmmgham, Assistant in Animal Husbandry 
H~nry E. Bredeck, Assistant in Animal Husbandry 
Mdton H. Brown, Assistant in Soils 
M. D. Cannon, Assistant in Agricultural Engineering 
C. Kenneth Cloninger, Administrative Assistant in the Office 
of the Director 
Roy C. Coffee, Assistant in Soils 
David Lee Cook, Assistant Instructor in Soils 
Charles C. Cramer, Assistant in Agricultural Economics 
Kathryn J. Detring, Assistant in Home Economics 
L. Bruce Edwards, Assistant in Soils 
Marta C. England, Assistant in Animal Husbandry 
James F. Epperson, Assistant Instructor in Field Crops 
Raymond A . Ernst, Assistant in Botany 
O. Hale Fletchall, Instructor in Field Crops 
George B. Garner, Instructor in Agricultural Chemistry 
Alan Geldberg, Analyst, Department of Agricultural Chemistry 
Robert N. Goodman, Assistant Professor of Horticulture 
James S. Gordon, Assistant in Agricultural Chemistry 
Buford E. Guyer, Assistant in Agricultural Engineering 
Charles J. Heidenreich, Assistant in Animal Husbandry 
John S. Holik, Assistant in Rural Sociology 
Dayton L. Klingman, Research Associate in Field Crops 
Lawrence Leney, Assistant Professor of Forestry 
Merle E. Michaelson, Instructor in Botany 
MearI Mills, Assistant in Agricultural Chemistry 
Agnes M. Moore, Assistant Instructor in Home Economics 
Victor Nash, Assistant in Soils 
David J. Neebe, Assistant in Forestry 
Robert D. Neely, Assistant in Field Crops 
William H. Pfander, Associate Professor of Animal Husbandry 
James A. Roth, Assistant in Soils 
Clarence L. Scrivner, Instructor in Soils 
Katerina Singleton, Assistant in Home Economics 
Rhule B. Sleeth, Instructor in Animal Husbandry 
Billy Ray Smith, Analyst, Department of Agricultural Chem-
istry 
J. N. Smith, Assistant in Agricultural Economics 
John T . Smith, Assistant in Animal Husbandry 
Helen C. Tobias, Assistant Professor of Home Economics 
Allan W . Wietlake, Assistant in Agricultural Chemistry 
Elmer B. Winner, Agricultural Editor . 
William L. Wyss, Assistant in Agricultural Economics 
V. E. Zumwalt, Assistant in Agricultural Economics 
Steve E. Zobrisky, Assistant in Animal Husbandry 
Resignations and Withdrawals 
Raymond L. Arthaud, Assistant Instructor in Animal Hus-
bandry 
Donald R. Bausler, Assistant Analyst, Department of Agricul-
tural Chemistry 
Ovid U. Bay, Agricultural Editor 
Henry E. Bredeck, Assistant in Animal Husbandry 
William C. Chandler, Assistant Instructor in Agricultural 
Engineering 
James J. Cole, Assistant Instructor in Agricultural Chemistry 
David Lee Cook, Assistant Instructor in Soils 
James E. Dillion, Instructor in Agricultural Economics 
L. Bruce Edwards, Assistant in Soils 
Joseph R. Elliott, Assistant Instructor in Dairy Husbandry 
Raymond A. Ernst, Assistant in Botany (deceased) 
Carlos C. Erwin, Assistant Professor of Agricultural Economics 
T. R. Fisher, Instructor in Soils 
Charles F. Foreman, Assistant Instructor in Dairy Husbandry 
Joe A. Frieze, Assistant Instructor in Soils 
Alan Geldberg, Analyst, Department of Agricultural Chemistry 
James S. Gordon, Assistant in Agricultural Chemistry 
Betry Ruth Glasgow, Assistant Instructor in Animal Husbandry 
Kenneth B. Huff, Professor of Agricultural Engineering 
Charles M. Ise, Assistant in Animal Husbandry 
Fred G. Lasley, Assistant in Agricultural Economics 
George C. Luethge, Analyst, Department of Agricultural 
Chemistry 
Richard S. Maness, Assistant in Agricultural Economics 
Mearl Mills, Assistant in Agricultural Chemistry 
Agnes Moore, Instructor in Home Economics 
~. W . Me Birney, Research Associate in Agricultural Engineer-
mg 
David J. Neebe, Assistant in Forestry 
Earl R. Oatman, Assistant in Entomology 
Lester W. Reed, Assistant Instructor in Soils 
Frank J. Rice, Assistant in Animal Husbandry 
Kathleen Ryan Rice, Instructor in Home Economics 
Wayne Leo Ryan, Assistant Instructor in Animal Husbandry 
Ivan L. Sander, Assistant Instructor in Forestry 
~arry L. Sawyer, Analyst, Department of Agricultural Chem-
Istry 
Milton D. Shanklin, Assistant in Agricultural Engineering 
Rhule B. Sleeth, Instructor in Animal Husbandry 
Frieda A. Sloop; Assistant Professor of Home Economics 
Leonard M. Stahler, Research Associate in Field Crops 
Harvey Strothman, Assistant Instructor in Field Crops 
Kenneth 1. Tallman, Instructor in Dairy Husbandry 
Allan W . Wietlake, Assistant in Agricultural Chemistry 
Herman F. Williams, Assistant Professor of Agricultural Engi-
neering 
Edward K. Wojciechowski, Assistant Instructor in Animal 
Husbandry 
